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SOLVAY MINERALS, INC. Client Reference No: C02608
GREEN RIVER, WYOMING CAE Project No: 7629-2

PROJECT OVERVIEW

Solvay Minerals contracted Clean Air Engineering to perform an air emissions test
program at gas fired calciners EP 1&2, AQD No. 17 and at gas fired calciner EP-5, AQD
No. 48. The purpose of the test program was to quantify total non-methane
hydrocarbons, specific organic compounds, aldehydes and ketones in the exhaust gas of
the calciners. EPA Methods performed were 1-4, 18, 25A and BIF (Boilers and
Industrial Furnaces} Method 0011.

Four analyses were performed for each Method 18 run. When an injection was reported
below the detection limit (BDL), the value of zero was used to calculate the average
concentration of that run.

Because of poor instrument response and unusual peak shapes, a separate, independent
calibration and detection limit was performed for 2-butanone and acrylonitrile. Method
18 detection limits can be found in Appendix F, Fieid Data Print Outs.

Due to the number of sampling probes operating concurrently, the BIF 0011 train at the
EP 1&2 Stack was sampled in three of the four ports.

BIF 0011 results show acrolein was biased high by contribution from acetone on runs 2
and 3 for both Calciners EP 1&2 and EP-5. This is because acetone cannot be resolved
from the major acrolein peak. An estimated high bias of approximately 250 pg is based
on acetone field biank levels. Therefore, the acetone blank value was used to calculate
the acrolein concentration.

The testing took place at the EP 1&2 Calciner Stack on December 14, 1995 and at the EP-
5 Calciner Stack on December 15, 1995.

Coordinating the field testing were:
D. Potter - Solvay Minerals, Inc.
T. Brown - Solvay Minerals, Inc.

S. Ferguson - Clean Air Engineering

Source identifications are shown in Table 1-1 and Table i-2.

1-1
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SOLVAY MINERALS, INC.
GREEN RIVER, WYOMING

Client Reference No: C02608
CAE Project No: 7629-2

PROJECT OVERVIEW 1-2

Table 1-1:

EP 1 & 2 Calciner Profile

Unit Identification Number

AQD No. 17, EP 1&2

Process Caiciner
Fuel Natural Gas
Heat Content 1080 Btu/ft’
Stack Height 180.5 feet
Stack Diameter 144 inches
Diameters to Upsiream Disturbance Approximately 3.6
Diameters to Downstream Disturbance Approximately 4.4
Primary Control Equipment 2-Buell ESP
Table 1-2:

EP-5 Calciner Profile
Unit Identification Number AD No. 48, EP-5
Process Calciner
Fuel Natural Gas
Heat Content 1080 Btu/ft’
Stack Height 180 feet
Stack Diameter 125.5 inches

Diameters to Upstream Disturbance
Diameters to Downstream Disturbance
Primary Control Equipment

Approximately 5.5
Approximately 9.0
Flakt ESP

Chemical abstract service (CAS) numbers and molecular weights are listed in Table 1-3.
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SOLVAY MINERALS, INC. Client Reference No: C02608
GREEN RIVER, WYOMING CAE Project No: 7629-2

PROJECT OVERVIEW 1-3

Table 1-3:
Compound (CAS) Numbers
Compound Name Molecular Weight CAS No.

Acrylonitrile 53.06 107-13-1
1,1,1,-Trichloroethane 133.42 71-55-6
1,3 Butadiene 54.09 106-99-0
2-Butanone (MEK) 72.10 78-93-3
Acetaldehyde 4.05 75-07-0
Acetone 58.08 67-64-1
Acrolein 56.06 107-02-8
Benzene 78.11 71-43-2
Ethylbenzene 106.17 100-41-4
Formaldehyde 30.03 50-00-0
Hexane 86.18 110-54-3
Methane 16.04 74-82-8
Methylene Chloride 84.94 75-09-2
Propionaldehyde 58.08 123-38-6
Toluene 92.14 108-88-3
Trichloroethene 131.40 79-01-6
THCs (as propane) 44.09 74-98-6
Styrene 104.14 100-42-5
Xylene 106.16 1330-20-7

A summary of test results is shown in Table 1-4.
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SOLVAY MINERALS, INC. Client Reference No: C02608
GREEN RIVER, WYOMING CAE Project No: 7629-2

PROJECT OVERVIEW 1-4
Table 1-4:
Summary of Test Results
Source Sampling Average Average Average
Constituent Method Emission Emission Emission
(ppmdv) (Ib/hr) (Ib/fton of trona)
EP 182 Calciner Stack (300 tons/hr feed rate)
Total Hydrocarbons (propane) EPA M 25A 549.7 621.2 2.071
Total Non-Methane Hydrocarbons - 1735 0.5678
(propane)
Organic Compounds EPAM 18
1,1,1-Trichloroethane 0.96 3.28 0.0109
Benzene 3.60 7.21 0.0240
Ethyl Benzene 0.08 0.20 0.0007
Hexane 2.13 4.71 0.0157
Methane 1089.7 447.7 1.4920
Methylene Chioride 0.17 0.37 0.0012
Styrene 1.05 2.82 0.0094
Toluene 1.27 3.00 0.0100
Trichloroethene 0.15 0.49 0.0016
Xylene 0.61 1.68 0.0056
Aldehydes & Ketones BIF 0011
Formaldehyde 0.28 0.22 0.0007
Acetaldehyde 0.02 0.03 0.0001
Propionaldehyde 0.01 0.01 0.0000
Acrolein 0.24 0.35 0.0012
EP-5 Calciner Stack (145 tons/hr feed rate)
Total Hydrocarbons (propane) EPA M 25A 298.4 103.8 0.716
Total Non-Methane Hydrocarbons - 75.4 0.520
{propane)
Organic Compounds EPAM18
1,1,1-Trichlorcethane 215 2.26 0.0156
Benzene 7.88 4.85 0.0335
Ethyl Benzene 0.7 0.14 0.0010
Hexane 3.19 217 0.0150
Methane 224.2 28.4 0.1960
Methylene Chloride 0.77 0.52 0.0036
Styrene 2.06 1.69 0.0117
Toluene 2.67 1.4 0.0134
Trichlcroethene 0.38 0.40 0.0027
Xylene 1.32 1.11 0.007¢6
Aldehydes & Ketones BIF 0011
Formaldehyde 0.05 0.01 0.0001
Acetaldehyde 0.18 0.06 0.0004
Propionaldehyde C.05 0.02 0.0001
Acroiein 0.42 0.19 0.0013

The test conditions and results of analysis are presented in Tables 2-1 through 2-6 on
pages 2-1 through 2-6.
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SOLVAY MINERALS, INC.
GREEN RIVER, WYOMING

RESULTS ~

Client Reference Neo: £02608

CAE Project No: 7629-2

Table 2-1:
EP 1&2 Caiciner Stack - Total Non-Methane Hydrocarbons
Run No. 1 2 3
Date (1995) December 14 December 14 December 14
Start Time (approx.) 10:00 12:32 14:43
Stop Time (approx.} 11:00 13:32 15:43

Process_Conditions?
Feed rate (tons/hr of trona) 300 30C 300

Gas Conditions?2

0, Oxygen (dry volume %) 13.5 13.6 13.6
CO, Carbon dioxide (dry volume %) 8.4 8.3 8.1
By,  Moisture (volume %) 25.08 24.88 24.54
Qqg Standard conditions (dscfm) 161,700 166,300 165,400

Total Hydrocarbons (as propane)

C Concentration (ppmdv) 504.0 517.6 627.7

E Emission rate (Ib/hr) 559.6 5911 712.9

E Emissicn rate (Ib/ton of trona) 1.865 1.970 2.376
Methane

C Concentration {ppmdv) 1089.1 1063.7 1116.3

E Emissicn rate (Ib/hr} 439.9 441.8 461.2

E Emission rate (Ib/ton of trona) 1.466 1.473 1.537

Totai Non-Methane Hydrocarbons (as propane)
E Emission rate (ib/hr) 119.7 149.2 251.8
E Emission rate (Ib/ton of trona} 0.399 0.497 0.839

Average

300

13.6
8.3
24.84
164,467

549.7
621.2
2.071

1089.7
447.7
1.492

173.5
0.578

1 Feed rate provided by Solvay Minerals, Inc.
2 Gas conditions are taken from near simultaneous BIF 0011 formaldehyde test.
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SOLVAY MINERALS, INC. Client Reference No: C02608
GREEN RIVER, WYOMING CAE Project No: 7629-2

2-2

Table 2-2:
EP 1&2 Calciner Stack - Volatile Organic Compounds

Run No. 1 2 3 Average
Date (1995) December 14  Decembsr 14  December 14
Start Time (approx.) 39:53 12:17 14:28
Stop Time (approx.) 11:13 13:35 15:50
1l
Feed rate(ton of tronathr} 300 320 300 300

Gas Conditions?

By, Moisture (% by vol.me: 25.69 24.88 24.54 24.84

Qg Volumretric flow rate. standard (dscfm) 16°,7C0 166,3C0 165,400 164,467
i,1,1-Trichlorgcethane

C Concentration (ppmdv) a.73 BOL 215 0.96

E Emission rata (Ib/hr) 2.47 BDL 7.38 3.28

E Emission rate (Ib/tcn of trona} 0.00282 8DL 0.0246 0.0109
1.3 Butadiene

C Concentration (ppmdv) BDL BDL BDL BDL

E Emission rate (Ib/hr) BD. BDL BOL BDL

E Emission rate (Ib/ton of trona} 3DL BDL BOL BDL
2-Butanore

C Concentratio” {pprrdvi BDL 80L 30L BOL

E Emisson rate { b/hr) BOL BCL BDL BDL

E =mission rate (Ib/tor of trona) BDL BCL BDL BDL
Agrylonitrile

C Concentration (ppmdv} BDL EDL BDL BDL

E Emission rate (Ib/hr) BDL BDL 8DL BDL

E Emissicn rate (Ib/ton cf tro~a) BDL BD_ BDL BDL
Benzgne

[ Concentration (ppmadv) 3.15 2.62 Z.04 3.6%

E Emission rate {lb/hr) 6.20 5.32 10.13 7.21

E Emission rate {lbftcn of irona) 0.0207 0.0177 0.0338 0.0240
Ethyi Benzene

o] Concentration (ppmdv) 0.03 8DL 0.20 0.08

E Emission rate {lb‘hr) 0.27 BDL 0.24 0.20

E Emission rate (Ib/ton of wrona} £.0002 BDL 0.0018 0.0007
Hexane

C Concentratio~ (ppmdv} 1.64 1.53 3.2z 213

£ Emission rate [ b/hr} 3.56 3.42 745 4.71

E Emission rate (Ibiton of trana) 0.01-9 0.0114 0.0238 0.0157
Methylene Chlori

C Concentration (ppmdv) 0.52 BDL BDL 017

E Emissicn rate (lb/hr) 1.1 BD. BDL 0.37

E Emission rate {ib/ton cf tro~a) 0.0037 30. BDL 0.0012
Styre-e

o] Concentration {ppmdv) 0.67 0.62 1.90 1.08

E Emission rate (lb/hr) 1.75 1.62 £.08 2.82

E Emission rate {Ib/tcn of trona) 0.00z8 0.0054 0.0169 0.0094
Toluene

o} Concentration {ppmdv) 1.07 0.95 1.79 1.27

E Emission rate (lb/hr) 2.43 2.29 4.25 3.00

E Emission rate (Ib/ton of trona} £.0083 0.0078 0.0142 0.0100
Trichioroethene

c Cancantration ippmdv} BDL BCL 0.44 0.15

E Emission rate (Ib/hri B8DL BCL 1.48 0.49

E Emission rate (Ibiton of trona) cDw 8oL 0.0049 0.0016
Xylene

C Corcentraton {ppmav) c.25 0.22 1.34 0.61

E Emission raie (io/hr) 2.68 0.7C 3.66 1.68

E Emission rate (fb/on of trona) 0.0023 0.0023 0.0122 ©.0058

EDL indicates value wes below the detection Imit. A valug of zero was used for BDL in the average calculaticn.
1 Process conditions provided by Solvay Minerals, Inc.
2 Gas conditions a-e taken from nzar sim.ltaneous BIF 0011 fcrmalde-yde test.
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SOLVAY MINERALS, INC.
GREEN RIVER, WYOMING

EP 1&2 Calciner Stack - Aldehydes and Ketones

Table 2-3:

Client Reference No: C02608
CAE Project No: 7629-2

2-3

Revision ¢

Run No.

Date (1995)
Stant Time {approx.)
Stop T'me (approx.)

Proce: nditicn
Feed Fate (tons/~r}r

Gas Cendtions
Ty Temperature {°F)
B, Moisture (vol.me %)
O,  Cxygen {cry volume %)
CQ, Carben dioxide (dry volume %)

Yolumetr.c Flow Rate
Q, Actual conditions (actm)
Qqq Stardard conditions (dscfm)

Eormaldeqyde

Concencratior {Ib/dscf}
Concenratior {ug/dscr)
Concentration {gpmev)
Emission rate (b/hr

Emission rate (lziton of trona)

mmooOo

h

Concenratior: ilb/dsc
Conceniration {ug/dscm)
Concentratior (ppmcv)
Emissiori rate {b/hr)
Emission rate {Io/ton ¢f trona)

o

mmooo

ropior. h

Concentration {Ib/dsc)
Concentration {ug/dscm)
Concencratior. (ppmav)
Emissior rate {!b/hr)
Emission rate (lz/ton cf trona)

mmooo

Acrolein

Concentration {lb/dsc®)
Concentration {pg/dscmn)
Concencratior: {ppmdv)
Emission rate ‘Ib/hr)
Emissior: rate (ltiton cf trona)

mmQoQoOo

Acetore

Concentration {Ib/dscf}
Concentration {pg/dscm}
Concentration {ppmdv)
Emission rate :lb/hr}

Emissior rate (Ib/ton of trona)

mmaooo

tanc
Concentration {lb/dscf}
Concentration {pg/dscm)
Concentration {ppmdv)
Emission rate {Ib/hr}
Emissior. rate (Ib/ton of trona)

mmoool

1

December 14
09:41
ii:28

280
25.09
13.5

430,500
161,700

4.82E-C8
7.71E+02
c.62
0.47
0.001¢

*.07E-Cy
1.72E+01
0.01
0.01
0.0300

BDL
BDL
BDL
EDL
BDL

1.61E-C8
2.58E+02
0.11
0.16
0.2C05

BDL
SD.

ED_
BD_

BD.
ED_
5D
BDL
BD_

2

Decerrber 14
12:10
13:55

374
24.88
13.8
8.3

438,300
166,30C

4.76E-09
7.63E+01
0.0%

0.02
0.0002

. 70E-09
2.72E+01
0.01
0.0z
0.0001

BDL
BDL
BDL
BDL
BDL

1.86E-08
2.97E+02
0.123
0.19
0.000&

BDL
8DL
BDL
BDL
BDL

BDL
8DL
BDL
BDL
BDL

3

Cecember 14
"4:22
"6:06

380
24.54
13.6
8.1

43¢,800
165,400

1.33E-08
2.14E402
0.17
0.13
0.0004

5.74E-09
9.19E+01
0.05

0.06
0.0C02

4.47E-09
7.17E401
0.03

0.04
0.3C01

7.12E-08
1.14E+03
0.49

0.71
0.0C24

BDL
BDL
BDL
BDL
8DL

BDL
BDL
BDL
BDL

Average

378
24.84
13.6

435,200
164,500

2.21E-08
3.54E+02
0.28
0.22
0.0007

2.83E-09
4.54E+01
0.02
0.3
0.0001

1.49E-09
2.39E+01
0.01

0.01
0.0000

3.53E-08
5.65E+02
0.24

0.35
0.0012

BDL
BDL
BDL
BDL
BDL

BDL

BDL indicates value was telow the dstection limit. A value of zero was used for BDL i the ave-sge

calculation.

1 Preoess conditions provided by Solvay Mireras, Inc.
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SOLVAY MINERALS, INC. Client Reference No: C02608
GREEN RIVER, WYOMING CAE Project No: 7629-2

RESULTS 2-4
Table 2-4:
EP-5 Calciner Stack - Total Non-Methane Hydrocarbons
Run No. 1 2 3 Average
Date {1995} December 15 December 15 December 15
Start Time {approx.) 08:37 11:00 13:05
Stop Time (approx.} 09:37 12:00 14:05
Pr itions?
Feed rate (tons/hr of trona) 145 145 145 145

Gas Conditions?

O, Oxygen (dry volume %) 8.4 9.0 8.8 8.7

CO, Carbon dioxide (dry volume %) 14.6 14.2 14.2 14.3

Buwo Moisture {volume %) 35.58 35.98 35.86 35.81

Qqg  Standard conditions (dscfm) 50,830 50,130 51,170 50,710
Total Hydrocarbons (as propane}

C Concentration {ppmdv) 334.1 316.4 244.6 298.4

E Emission rate (Ib/hr) 116.6 108.9 86.0 103.8

E Emission rate {Ib/ton of trona) 0.8C4 0.751 0.593 0.716
Methane

c Concentration (ppmdv) 236.8 236.2 199.8 224.2

E Emission rate (Ib/hr) 30.1 29.6 25.5 28.4

E Emission rate (Ib/ton of trona) 0.207 0.204 0.176 0.196
Total Non-Methane Hydrocarbons (as propane)

E Emission rate (Ib/hr} 86.6 79.3 60.4 75.4

E Emission rate (Ib/ten of trona) 0.597 0.547 0.417 0.520

1 Feed rate provided by Solvay Minerals. inc.
2 Gas conditions are taken from near simuitaneous BIF 0011 formaicehyde test.
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SOLVAY MINERALS, INC.
GREEN RIVER, WYOMING

Table 2-5:
EP-5 Calciner Stack - Volatile Organic Compounds

Client Reference No: C02608
CAE Project No: 7629-2

2-5

Run No.

Date (1985)
Start Tme (approx.;
Stop Time (approx.)

Proc nditions!
Feec rate(ton of trcnafr)
Gas Conditigng?

Buo Moistuare (% by voiums)

Qg Volumetric flow rate, standare {dscfm)
il -Trich'or

c Ccneentraticn (ppmdv)

E Emissicn rate (Ib/hr)

E Emissicn rate (Ibton of tronz)

1.3 Butad ene

C Caoncentraticn (ppmdv)

E Emissicn rate (Ib/hr)

E Emission rate (Ib/ton of trona)
2-Butanons

C Caoncentration {ppmcv)

E Emission rate {Ib/hr)

E Emission rate (lt/ton of trona}

Acrylonitrilg
C Concentration {ppmdv)
E Emission rate ‘Ib/hr)
E Emission rate (l2/ton of trona)

n
Corcentration {opmdv)
Emission rate (b/hr)
Errissior rate (Ib/ton of trona)

mmols
N

C Coricentration (ppmdv)

E Emission rate (Ib/hr)

E Emission rate (Ib/ton of wrena)
Hexane

C Concenrration (ppmdv)

E Emission rate (It/hr)

E Emission rzte (lb/ton of trcna)
Methylene Chloride

C Concentration (pomdv’}
E Emission rate (le/hr)
E Emission rate (Ib~on of trona)

it
Cc Concentration (pomdv;}

E Emission rate (lo/hr)

E Emission rate (lb/tcn of t-ona)

C Concentration (ppmdv)
E Emission rate {lb/hr)
E Emission rate (Ib/tcn of trona)

Trichigroethen
C Concentrazion (ppmdvi
E Emission rate (Ib/hr)
E Em'ssion rate ilb/ton of trora)

c Concentration (ppsdv)
E Emission rate (Ib/hr}
E Emission rate {Ib/ton of trona)

1

December 15

08:28
09:46

145

35.28
50,830

1.71
1.80
0.0124

BOL
BDL
BDL

BDL
BDL
B8DL

BDL
BDL
BDL

8.82
5.45
0.0376

0.22
0.18
0.0013

3.52
2.40
0.0166

1.83
1.23
0.0085

2.03
1.68
0.0116

2

Decemoer 15
10:49

i2:¢7

3528
50.130

2.56
2.70
0.0186

BDL
B8DL
BOL

BDL
BDL
BDL

3DL
3DL
BDL

8.34
5.C9
0.0351

017
0.14
0.0010

3.42
2.3G
0.0159

0.43
0.32
0.0022

2.37
1.93
0.0133

2.97
2.13
0.0147

0.47
0.48
0.0033

1.20
1.00
0.0069

3

December 15
13:00
13:22

145

35.86
51,370

2.15
2.29
0.0158

BDL
BDL
BDL

BDL
8DL
BCL

BCL
BOL
BOL

0.16
0.16
0.0011

0.81
0.69
0.0047

Average

145

35.81
50,710

2,15
2.26
0.0156

BDL
BDL
BDL

BDL
BDL
BDL

BDL

BDL

7.88
4.85
0.0335

0.17
0.14
0.0010

3.19
217
0.0150

0.77
0.52
0.0036

2.06
1.69

0.0117

2.67
1.94
0.0134

0.38
0.40
0.0027

1.32
1.1
0.0076

BLL indicates value was below the detection .imit. A vaiue of zero was used for BDL in the average ca'cu ation.

1 Precess conditions provided by Solvay Minerals, Inc.

2 (Gas conditions are taken frcm near simultzneous BIF 0011 formaldehyde test.
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SOLVAY MINERALS, INC. Client Reference No: C02608
GREEN RIVER, WYOMING CAE Project No: 7629-2
Table 2-6:
EP-5 Calciner Stack - Aldehydes and Ketones
Run No. 1 2 3 Average
Date (1995) December 15 Decemter i5 December 15
Start Time (approx.} 05:26 10:47 12:57
Stop Time (approx.} 10:11 12:30 14:40
Process Cenditions
Feed Rate (tons/hr)* 145 145 145 145
Gas Conditiong
Te Temgerature (°F) 313 315 317 315
B,, Maistue (volume %) b.bd 35.98 35.86 35.81
O, Oxygen (dry voiume %; 3.4 9.0 8.8 8.7
CO, Carpon dioxide (dry vclume %) 4.6 4.2 4.2 14.3
Volumetric Flow Rate
Qg Actual concitions {actn} 144,500 143,400 146,400 144,767
Qgq Standarc conditions (dscfr} 3C,830 50,130 51,170 50,710
Eormzldehyce
C  Concentration (lb/dscf} 3.99E-0¢ 5.59E-09 2.97E-09 4.19E-09
C  Concentration (vg/dscm) 6.39E+01 8.96E+01 4.76E+01 8.70E+01
C  Concentration (ppmdv) ¢.c5 0.07 0.04 0.05
E  Emissicn rate (lo/hr) c.o1 0.02 0.01 0.01
E Emission rate (Ib/ton of trona) 0.0001 C.C0o1 0.0001 0.0001
Aceta dehyde
C  Concentration (lb/dscf) BDL 4.09E-09 5.85E-08 2.08E-08
C  Concentration (pg/dscm) BDL 6.55E+01 9.36E+02 3.34E+02
C  Concenrtration (ppmdvi 8DL 0.04 0.51 0.18
E Emissicn rate (1o/hrj BDL 0.01 0.18 0.06
E  Emission rate {Ib/ton of trona} BDL G.C001 0.0012 0.0004
Propjonzidehyde
C Concentration (lb/dscf) BD- 3.78E-09 $.75E-08 7.09E-09
C  Concentration (ug/dscm) BDL 6.05E--01 2.80E+02 1.14E+02
C  Concertration {ppmdv} BDL (.03 9.12 0.08
E  Emission rate (1o/hr) BDL 0.01 0.05 0.02
E  Emizgsion rate (Ib/ton of trona) BDL C.c001 0.0004 0.0001
Acrolein
C  Concentration (la/dscf) 2.01E-08 7.18E-08 9.02E-08 6.07E-08
C  Concertration (ug/cscn) 3.22E+02 1.15E+03 1.44E-03 9.72E+02
C  Concentration (ppmdv) 0.138 0.49 0.62 0.42
E  Emission rate (Ib/hr) 0.061 0.22 0.28 0.18
E  Emission rate (lb/ton ¢f trona) 0.0004 0.0015 0.0019 0.0013
Acetone
C  Conceriration (Ib/dsc’} BDL BDL BDL BDL
C  Concertration (pg/dscr: BDL BDL BDL BDL
C  Concentration (pprdv) BDL BDL BDL BDL
£  Emission rate (Ib/hr} 2DL 2DL BDL BDL
E Emissior rate (Ib/tor cf trona) 8DL 8DL BDL BDL
2-Butanone
C  Ccneentration (Ib/cscf) BDL BDL BDL BDL
€ Ccncentration (pg/dscm) EDL 2DL BDL BDL
€  Ccncentration (ppmdv) BEDL BDL BDL BDL
E Emissior rate (Ib/rr} BDL BDL BDL BDL
E Emission rate (Ib/ton ¢f trona) BDI. BDOL BDL BDL

BDL indicates valug was telow the detecton limit. A va ue of zero was uszad for BDL in the average
ca culation.
! Process condtions proviced by Sovay Mine-als, Inc.
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SOLVAY MINERALS, INC. Client Reference No: C02608
GREEN RIVER, WYOMING CAE Project No: 7629-2

DESCRIPTION OF INSTALLATION

Solvay Minerals, Inc., located near Green River, Wyoming, is a mine and refinery with
corporate offices in Houston, Texas. Soda ash operations at the Green River, Wyoming
facility began initial production in May of 1982. On May 27, 1992 Solvay S.A. of
Belgium purchased the Green River facilities from Tenneco, Inc. and changed the name
to Solvay Minerals, Inc.

The primary raw material for the Green River facility is sodium sesquicarbonate which is
commonly referred to as trona. The trona is mined at the plant site from an ore bed
located 1,500 feet below the surface. The trona is hoisted to the surface before refining
into soda ash and other sodium-based products.

The caustic/sulfite system is fed unfiltered saturated sodium carbonate solution from the
soda ash process. Insolubles are separated by settling and filtration. At this point the
caustic carbonate liquor is reacted with lime forming caustic soda. The remaining sodium
carbonate liquor is reacted with sulfur dioxide forming sodium sulfite. At the completion
of the refining process the caustic soda and the sodium sulfite are stored pending
shipment.

The trona that is fed to the soda ash calciners is heated, resulting in thermal calcination of
the sodium sesquicarbonate forming a crude soda ash. The crude soda ash is dissolved
in water and the insolubles are separated from the solution by settling and filtration. The
insolubles are disposed of in the mine void. The high-purity saturated solution of sodium
carbonate 1s then fed to crystallizers where a large amount of water is removed and a
slurry of sodium carbonate monohydrate crystals is formed. This slurry is then further
dewatered and washed by a series of cyclones and centrifuges. The resulting
monohydrate crystals are fed through dryers forming a high quality soda ash, which then
is ready for storage and shipment.

The facility is equipped with baghouses, scrubbers and electrostatic precipitators (ESP) to
control emissions.

A schematic of the process shown in Figure 3-1.

3-1

Revision 0

SOLEA 2B ES 8001115




1116

2
© D [
ol QA N
QL !
O ™ _
O
2z
=z
o _
Q.=
S8
Ca
‘QIU E
T S _ ‘
= O
[
2 O
SIVLSAHO - s o J o
HONOI HYF1) v " o : \ g
NOILOZTI0D HSV Ydos V N P ”
WS el ot ot i
B LI LN d
0 e F =1 _ Lonaokd HYOIVH /,_\ NONEL o
NNYL FLYHINGO) J 1 . ,_” ..M
N - . . O
T mmu__._sﬁMEL 7 |||L o VN s, N\ ™\ e f £
uonort | L. ) i/ }/.w\.«q \ . Inoavot | o
QvI1o _ mmozq_._oxm 4_. 2 p - ! & t
N 193H N5 L 1 | | m
e w £ HOATANGS MIHDS | \
[.E[i' _IE PAIANGD MIHDS " : e
b NAYAYAA [ [nzauos FEER S
I?T 27 _uloﬁ_Ezmo mws._s_‘._,ﬁ “ _.633?L tt o8 a
78 o e N3OS
31T ARVaN uk,wﬁ_%_w“ HNY L WLSAED 1ona0Hd el ' %
VI : HOVa1 # o
0334 —= T ~ 1==1 {_T5n01040 : ) S
HALTH | I Gl y T TYLSAHD i o
 AHYONOOIS,| . N O o
~ - O L
(jl g \ @} - HACEA4 e
== Z SN Y0 AL LOH . .un.ﬂwama D= O -
YL I3 AHYWIHG OH SRR m&s&« 3HLoL NowL ANVHAAYEH ™
mS«Eo ._ M{w NI3HOS G0
ONILYSEHIA — [
A ot
ANVLE ¢ ) - g N\ vNoHL - -
o INaWdIno3 | ~—) "~ = B Wa
uan ONINVS 10 | NV mv ~ ]
LT muzu foru _ v s¥O k ™ : 1 L
....... o HOATANQO - )
OYHA EANID YO m \s | NI
- _ /J 7 ANVHIQYH
NIA | -
39HN3 ANIW WOHS
JHO a3AT0sSIa HANIDYO W Q 3JHO YNOHL

DESCRIPTION OF INSTALLATION
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SOLVAY MINERALS, INC. Client Reference No: C02608
GREEN RIVER, WYOMING CAE Project No: 7629-2

METHODOLOGY 4-1

The sampling followed procedures as detailed in U.S. Environmental Protection Agency
(EPA) Methods 1, 2, 3, 4, 18, 25A and BIF 0011. The following table summarizes the
methods and their respective sources.

Table 4-1:
Summary of Sampling Procedures

Title 40 CFR Part 60 Appendix A

Method i “S8ampie and Velocity Traverses for Stationary Sources”

Method 2 *Determination of Stack Gas Velocity and Volumetric Flow Rate (Type S Pitot Tube)”

Method 3 “Gas Analysis for the Determination of Dry Molecular Weight”

Method 4 “Determination of Moisture Content in Stack Gases”

Method 18 “Measurement of Gaseous Organic Compound Emissions by Gas Chromatography”

Method 25A “Determination of Total Gaseous Organic Concentrations using a Flame lonization
Analyzer (FIA)"

Title 40 CER Part 266 Appendix IX
Method 0011 “Sampling for Aldehyde and Ketone Emissions from Stationary Sources”

These methods appear in detail in Title 40 of the Code of Federal Regulations (CFR).

These sampling, recovery and analytical procedures are summarized on pages 4-2
through 4-9.

All equipment was calibrated at the Clean Air Engineering laboratory prior to shipment to
the job site. A post calibration was performed on each meter box at the conclusion of
testing to verify that calibration was maintained throughout the test program. Calibration
sheets can be found in Appendix Section C.
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SOLVAY MINERALS, INC. Client Reference No: C02608
GREEN RIVER, WYOMING CAE Project No: 7629-2

METHODOLOGY 4-2

SAMPLING POINT DETERMINATION
Sampling point locations were determined according to EPA Method 1.

|< 144.0 in.‘_>| A

North
Gas Flow
Out of Page
Sampling Point Pori to Point Distance (in.}

3 51.3

2 36.C

3 25.5

4 17.0

5 9.6

6 3.0
Diameters to upstream disturbance: 3.6 Limit: 2.0
Diameters to downstream disturbance: 4.4 Limit: 0.5

Figure 4-1: EP 1&2 Calciner Stack Sampling Point Determination
(EPA Method 1)
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SOLVAY MINERALS, INC. Client Reference No: C02608
GREEN RIVER, WYOMING CAE Project No: 7629-2

METHODOLOGY
SAMPLING POINT DETERMINATION (CONTINUED)

|< 125.5 in.——>|

Port 1 Port 2
North
Gas Flow
Out of Page
Port 4 Port 3
Sampiing- Point Port to Point Distance (in.}
i 37.1
2 18.3
3 55
Diameters to upstream disturbance: 9.0 Limit: 2.0
Diameters to downstream disturbance: 5.5 Limit: 0.5

Figure 4-2: EP-5 Calciner Stack Sampling Point Determination
(EPA Method 1)

4-3
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SOLVAY MINERALS, INC. Client Reference No: C02608
GREEN RIVER, WYOMING CAE Project No: 7629-2

METHODOLOGY
VELOCITY AND VOLUMETRIC FLOW RATE - EPA METHOD 2

EPA Method 2 was used, in conjunction with Method 0011 testing, to determine the gas
velocity and flow rate at the sampling sites. Figure 4-3 includes the components of the
EPA Method 2 sampling apparatus.

Each set of velocity determinations included the measurement of gas velocity pressure
and gas temperature at each of the EPA Method 1 traverse points. The velocity pressures
were measured with a Type S pitot tube. Gas temperature measurements were made
using a Type K thermocouple and digital pyrometer.

GAS COMPOSITION AND MOLECULAR WEIGHT - EPA METHOD 3

In order to determine the oxygen (O,) concentration, carbon dioxide (CO,) concentration
and gas molecular weight, a time-integrated sample of the gas was obtained and analyzed
in accordance with EPA Method 3. The gas sample was collected into a vinyl sample bag
from the Method 0011 testing. The contents of the bag were analyzed for O, and CO,
concentrations using an Orsat gas analyzer.

MOISTURE CONTENT - EPA METHOD 4

The flue gas moisture content at the sampling sites was determined in accordance with
EPA Method 4, in conjunction with Method 0011 testing. Figure 4-3 includes the
components of the EPA Method 4 sampling apparatus. The gas moisture was determined
by quantitatively condensing the water in chilled impingers. The amount of moisture
condensed was determined gravimetrically. A dry gas meter was used to measure the
volume of gas sampled. The amount of water condensed and the volume of gas sampled
were used to calculate the gas moisture content in accordance with EPA Method 4.

4-4
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SOLVAY MINERALS, INC. Client Reference No: C02608
GREEN RIVER, WYOMING CAE Project No: 7629-2

METHODOLOGY
ALDEHYDE AND KETONE EMISSIONS - BIF METHOD 0011

BIF Method 0011 was used to measure aldehydes and ketones at the EP 1&2 Calciner
Stack and at the EP-5 Calciner Stack. The method utilizes the reaction of formaldehyde
with 2.4-dinitrophenylhydrazine (DNPH) to form the stable formaldehyde
dinitrophenylhydrazone derivative. The derivative is extracted, solvent-exchanged,
concentrated, and then analyzed by high performance liquid chromatography (HPLC).

Figure 4-3 shows the major components of the BIF 0011 sampling train. The sampling
train contained a glass-lined temperature-controlied probe equipped with a pitot tube (for
measuring stack gas flow rate) and a sharp-edged glass button-hook nozzle. The exit of
the probe was connected directly to a series of four full size impingers. The first two
impingers each contained 100 milliliters of 2, 4-DNPH. The third impinger was dry, and
the fourth contained 300 grams of silica gel. The impingers were immersed in an ice bath
for the duration of each test.

Procedures for selecting sampling locations and for operation of the train were derived
from EPA Method 5 and associated Methods 1 through 4. The sampling train was leak-
checked before and after each test run. Sampling was performed isokinetically (within
+10%) at each traverse point.

At the conclusion of each test run, the probe and nozzle were rinsed and brushed with
methylene chloride, which was collected into a glass sample container. The volumes of
the first three impinger solutions were measured, and the solutions transferred to a glass
container. The impingers were quantitatively rinsed with methylene chloride and HPLC
water. These rinses were collected along with the impinger solutions.

Analysis of the collected samples was performed by Zenon Environmental Laboratories
located in Burlington, Ontario. The impinger contents and rinses from the sampling
trains were analyzed for aldehydes and ketones in accordance with BIF 0011 procedures.
The solutions were extracted with methylene chloride, and the DNPH-formaldehyde
derivative was determined using reverse phase high performance liquid chromatography
with an ultraviolet (UV) absorption detector operating at 360 nanometers. Identification
and quantification of compounds in the sampies was done by comparison of retention
times and area counts, respectively, with those of standard samples.

4-5
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SOLVAY MINERALS, INC. Client Reference No: C02608
GREEN RIVER, WYOMING CAE Project No: 7629-2
METHODOLOGY 4-6

FORMALDEHYDE EMISSIONS (CONTINUED)

Temperatures (°F)

Thermometer

IRl Check

IR
Nozzle IR ~ \ Valve
i Impingers ‘

l Heated

Probe 194 [ b i
n 1 "." .
p— —_ Heaied
\ Area U U H l_)
Type-S

Pitot / 1
Ice

Pitot
Manometer Bath
Temperatures (°F) Vacuum
Orifice By-Pass Main / Gauge
and ::: ::: ::: Valve Valve
Manometer ey
Li
Cry Gas Ko} Air-Tight Vacuum Line
Meter \J Pump
IGS Bag

Impinger Contents
1) 100 mI DNPH

2) 100 mi DNPH
3) empty
4y 300 g silica gel

Figure 4-3: Aldehyde and Ketone Sampling Apparatus (BIF Method 0011)
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SOLVAY MINERALS, INC. Client Reference No: C02608
GREEN RIVER, WYOMING CAE Project No: 7629-2

METHODOLOGY
VOLATILE EMISSIONS TESTING - EPA METHOD 18

The analytical method used for on-site gas chromatography for air is detailed in the U.S.
EPA Method 18: “Measurement of Gaseous Organic Compound Emissions by Gas
Chromatography.”

Figure 4-4 illustrates a general schematic of the monitoring system set up. A Hewlett
Packard Benchtop Gas Chromatograph (GC) equipped with an FID (flame ionization
detector) and TCD (thermal conductivity detector), was calibrated with a standard mixture
containing the compounds of interest. An initial calibration consisting of five points was
performed immediately after mobilization to the site. A known concentration of each
compound was injected into the GC via a gas sampling valve. A continuous flow of gas
was pushed through the valve at a constant rate and a five milliliter sample loop was filled
with calibration gas.

In addition, an MTI 200 Gas Chromatograph coupled with a thermal conductivity
detector was used for methane measurements. < ;

At each test location a heated sample line was connected to the source and fed to the on-
sitt GC. Data from the chromatograms was reduced by first identifying peaks.
Compound identification is based upon retention time. Peaks from the sample gas were
matched with retention times of the peaks from the known standards. Areas were
calculated using a computer integrator. The area of each peak was mathematically
compared to the concentration for the standard most similar in area or the average
response factor. Results were calculated in ppm of each analyte.

4-7
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SOLVAY MINERALS, INC. Client Reference No: C02608
GREEN RIVER, WYOMING CAE Project No: 7629-2

METHODOLOGY
TOTAL HYDROCARBONS - EPA METHOD 25A

Gaseous monitoring of total hydrocarbon (THC) emissions from the EP 1&2 Calciner
Stack and the EP-5 Calciner Stack were performed using EPA Method 25A. A gas
sample was continuously extracted from the stack and delivered to a Flame Ionization
Analyzer (FIA) which measured the THC concentration in the gas on a wet volumetric
basis. The analyzer was calibrated on-site using certified mixtures of calibration gases.

Figure 4-4 contains a general schematic of the THC monitoring system. The system
utilized a heated stainless steel probe for gas withdrawal. The end of the probe was
equipped with a heated glass fiber filter for particulate removal. The exit of the probe
was connected to a heated three-way stainless steel valve which facilitated system
calibrations. A heated Teflon sample line delivered the sample gases from the stack to the
instrumental system, which was located at ground level. The heated sample line was
designed to maintain the gas temperature above 250°F in order to prevent condensation of
stack gas moisture within the line.

The gas stream remained heated and was transported directly into a J.U.M. Engineering
Model VE-7 Flame Ionization Analyzer. The THC analyzer contained a heated pump for
gas delivery.

The analyzer was calibrated according to the reference method procedures using EPA
Protocol No. 1 certified gas mixtures of propane in nitrogen. Before testing, the analyzer
was calibrated by introducing zero and high-level (80-90% of span) gases into the
sampling line at the exit of the heated probe and making any appropriate analyzer
adjustments based on the analyzer response. Then, the calibration error of the system
was determined by introducing low-level (25-35% of span) and mid-level (45-55% of
span) gases into the analyzer system and recording the response without any adjustments
made to the analyzer. The calibration errors for the low-level and mid-level gases were
demonstrated to be less than 5% of the respective gas cylinder values.

Immediately following each of the three test runs, the zero gas and one up-scale gas were
introduced into the sampling system to check for calibration drift. In order for a test run
to be considered valid, the calibration drift between the pre-test and post-test calibrations
were required to be demonstrated to be less than 3% of the analyzer span. The results of
the pre-test and post-test drift checks were used to correct the average flue gas
concentration measured during each test run for analyzer drift during that period.

4-8
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SOLVAY MINERALS, INC.
GREEN RIVER, WYOMING

METHODOLOGY

TOTAL HYDROCARBONS (CONTINUED)

Client Reference No: C02608
CAE Project No: 7629-2

4-9

Heated
Connection Box

Filter

Sample
3! —F YT Line
Heated Probe P

Calibration Line

Heated
Umbilicai
i

Calibration D 5
Gases - o000 ™

Vent

Computerized Data%
Acquisition System
(DAS)

Flow
Panel

Condenser
System

L

‘ Computerized Data
- Acquisition System

Vent |

Computerized Data
Acquisition System

(DAS) {DAS)
Printer O
E [=] [oveemamm |
% °
Printer

No Gas Monitor Range Used Calibration Gas Concentrations
1) THC JUM 2938 0-1000 ppm 252.4 ppm, 562.8 ppm, 835.0 ppm
2) GC MTIi 200 Gas Chromatograph
3) GC HP Gas Chromatograph

Figure 4-4: EPA Methods 25A and 18 Monitoring System Schematic
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SOLVAY MINERALS, INC. ’ Client Reference No: C02608
GREEN RIVER, WYOMING CAE Project No: 7629-2
APPENDIX
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SOLVAY MINERALS, INC. Client Reference No: C02608
GREEN RIVER, WYOMING CAE Project No: 7629-2

SAMPLE CALCULATIONS | A
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SOLVAY MINERALS, INC. Client Reference No: C02608
GREEN RIVER, WYOMING CAE Project No: 7629-2

SAMPLE CALCULATIONS
EP 1&2 CALCINER STACK - RUN 1
The tables presenting the results are generated electronically from raw data. It may not be possible to exactly duplicate these
results using a calculator. The reference method data, resuits and all calculations are carried to sixteen decimal places
throughout. The final table is formatted to an appropriate number of significant figures.

1. Volume of water collected (wscf)

sz[d = (0‘04707)(Vlc)
=(0.04707)(380.3)
=17.90 wscf
Where:
V. total volume of liquid collected in impingers and silica gel (ml)
Vo volume of water collected at standard conditions (ft’)
0.04707 conversion factor (ft*/ml)
2. Volume of gas metered, standard conditions (dscf)
(17.64)(V, )(Pbm +ﬂ{—)(Yd)
v . 13.6
mstd -
(460+T,)
[ 1.38
(17.64)(65.80) 23.90+-— [(0.9984)
_ \ 13.6
(460 + 60)
= 53.46 dscf
Where:
P, barometric pressure (in. Hg)
T, average dry gas meter temperature (°F)
V., volume of gas sample through the dry gas meter at meter conditions (ft*) )
Vi volume of gas sample through the dry gas meter at standard conditions (ft’)
Y gas meter correction factor (dimensionless)
AH average pressure drop across meter box orifice (in. H,0)
17.64 conversion factor (°R/in. Hg)
13.6 conversion factor (in. H,O/in. Hg)
460 °F to °R conversion constant
Revision 0 1
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SOLVAY MINERALS, INC. Client Reference No: C02608 '
GREEN RIVER, WYOMING CAE Project No: 7629-2

SAMPLE CALCULATIONS (CONTINUED)
3. Sample gas pressure (in. Hg)

P
Ps = Pbar + —=
13.6
-0.3
=2390+ (L]
13.6
=23.88 in. Hg
Where:
P, barometric pressure (in. Hg)
. sample gas static pressure (in. H,0)
P, absolute sample gas pressure (in. Hg)
13.6 conversion factor (in. H,O/in. Hg)
4. Actual vapor pressure (in. Hg)'
PV = PS
=23.88 in. Hg
Where:
P, vapor pressure, actual (in. Hg)
P, absolute sample gas pressure (in. Hg)

5. Moisture content (%)
B = —ﬁv‘“‘d
e Vst + Vaad
_ 17.90
©53.46+17.90
=0.2509

xX100% = 25.09 %

Where:
B proportion of water vapor in the gas stream by volume (%)
wo . 3
Vo volume of gas sample through the dry gas meter at standard conditions (ft*)
wstd volume of water collected at standard conditions (ft)

' For effluent gas temperatures over 212°F, P, is assumed to be equal to P..
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SOLVAY MINERALS, INC. Client Reference No: C02608
GREEN RIVER, WYOMING CAE Project No: 7629-2

SAMPLE CALCULATIONS (CONTINUED)

6. Saturated moisture content (%)
B, )
" (PS)
(23.88)
(23.88)
=1.0
x100% = 100%

Where:
B, proportion of water vapor in the gas stream by volume at saturated conditions (%)
P, absolute sample gas pressure (in. Hg)
P, vapor pressure, actual (in. Hg)

Whichever moisture value is smaller is used for B, in the following calculations.

7. Molecular weight of dry gas stream (1b/Ib-mole)

’ “(100) % (100) ™ (100)
= 44.0—(8'4) +32.0 (13.5) +28.0 (78.1)
(100) (100) (100)
=29.88 o
Ib- mole
Where:
M, dry molecular weight of sample gas (Ib/Ib-mole)
Mo, molecular weight of carbon dioxide (Ib/Ib-mole)
M, molecular weight of oxygen (Ib/Ib-mole)
Mo+N, molecular weight of carbon monoxide and nitrogen (Ib/Ib-mole)
CO, proportion of carbon dioxide in the gas stream by volume (%)
0, proportion of oxygen in the gas stream by volume (%) ‘
CO+N, proportion of carbon monoxide and nitrogen in the gas stream by volume (%)
100 conversion factor (%)
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SOLVAY2016_6_001134




SOLVAY MINERALS, INC. Client Reference No: C02608
GREEN RIVER, WYOMING CAE Project No: 7629-2

SAMPLE CALCULATIONS (CONTINUED)

8. Molecular weight of sample gas (Ib/Ib-mole)

M. =(M,)(1-B,,)+(M,,)(B,,)
=(29.88)(1-0.2509) +(18.0)(0.2509)
=26.90 b
Ib-mole
Where:
B, proportion of water vapor in the gas stream by volume
M, dry molecular weight of sample gas (Ib/lb-mole)
Mo molecular weight of water (Ib/Ib-mole)
M, ) molecular weight of sample gas, wet basis (Ib/lb-mole)

9. Velocity of sample gas (ft/sec)
—\( (T, +460)
v - Yoo 7 (T2
*\\/ (M, )(P,)

[ (380 + 460
=(85.49)(0.84)(0.773) /—(—————)—
1(26.90)(23.88)
- 634 L
sec
Where:
, ft i_(lb/]bvmole)(in. Hg)
K, velocity pressure constant | — - - 1
sec (°R)(in. H?_O) )
C pitot tube coefficient
M; molecular weight of sample gas, wet basis (Ib/lb-mole)
P absolute sample gas pressure (in. Hg)
T, average sample gas temperature (°F)
V, sample gas velocity (ft/sec)
VAP average square roots of velocity heads of sample gas (in. H,O)
460 °F to °R conversion constant
Revision 0 4
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SOLVAY MINERALS, INC. Client Reference No: C02608
GREEN RIVER, WYOMING CAE Project No: 7629-2

SAMPLE CALCULATIONS (CONTINUED)
10. Total flow of sample gas (acfm)
Q, = (60)(A.)(V.)
=(60)(113.10)(63.4)
= 430,500 acfm

Where
A cross sectional area of sampling location (ft*)
Q, volumetric flow rate at actual conditions (acfm)
\'A sample gas velocity (ft/sec)
60 conversion factor (sec/min)

11. Total flow of sample gas (dscfm)

(Q,)(R.)17.64)(1-B,,)

Q, = =
" (T, +460)
_ (430,500)(23.88)(17.64)(1- 0.2509)
(380+460)
=161,700 dscfm
Where:
B,. proportion of water vapor in the gas stream by volume
P, absolute sample gas pressure (in. Hg)
Q, volumetric flow rate at actual conditions (acfm)
Q. volumetric flow rate at standard conditions, dry basis (dscfm)
T, average sample gas temperature (°F)
17.64 conversion factor (°R/in. Hg)
460 °F to °R conversion constant
Revision 0 N
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SOLVAY MINERALS, INC. Client Reference No: C02608
GREEN RIVER, WYOMING CAE Project No: 7629-2

SAMPLE CALCULATIONS (CONTINUED)
12. Percent isokinetic (%)
(0.09450)(T, +460)(V

mstd )

(V) 55 @)1 -B..)

1 =

(0.09450)(380 + 460)(53.46)
(23.88)(63.4)(%)(96)(1 - 0.2509)
=98.0%

Where:

, diameter of nozzle (in)

wo proportion of water vapor in the gas stream by volume

percent of isokinetic sampling (%)

absolute sample gas pressure (in. Hg)

average sample gas temperature (°F) ;
mstd volume of gas sample through the dry gas meter at standard conditions (ft})
. sample gas velocity (ft/sec)

total sampling time (min)
0.09450 constant
460 °F to °R conversion constant

)

;—]—:'U —w

© <<

Con = (Cavg) - ( = Z = D (( C, + cmf( )Cj() C, +C, D

2
= (374.7)—{0’1’“7'3}) (( (562.8)

2

q

~

568.9 + 544.7)_(0.1+ 7.3))
2

<

2
=377.6 ppmwv

Ceac concentration corrected for drift (ppmwv)

C.. measured concentration in the gas stream (ppmwv)

Coa actual concentration of the upscale calibration gas (ppm) \
C.; initial system calibration bias check response for the upscale calibration gas (ppm)
C.; final system calibration bias check response for the upscale calibration gas (ppm)
C, initial system calibration bias check response for the zero gas (ppm)
Cy final system calibration bias check response for the zero gas (ppm)

Revision O 6
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SOLVAY MINERALS, INC. Client Reference No: C02608
GREEN RIVER, WYOMING CAE Project No: 7629-2

SAMPLE CALCULATIONS (CONTINUED)

14. Continuous emissions monitoring for total hydrocarbons as propane (moisture corrected to ppmdv) '
)  (Come)
ppmids (1- B,.)
(377.6)
{1-0.2509)
=504.0 ppmdv

Where:

B,, proportion of water vapor in the gas stream by volume
Copmas concentration calibrated for drift (ppmdv)
C o concentration calibrated for drift (ppmwv)

15. Continuous emissions monitoring for total hydrocarbons (Ib/hr)?

{Copn (M J(Qu )(60)

E.. =
oo (385.3)(10°)
_ (504.0)(44.10)(161,700)(60)
(385.3)(10°)
=559.6 Ly
hr
Where:
C measured concentration in the gas stream (ppmdv)
E, .. emission rate (Ib/hr)
cd volumetric flow rate at standard conditions, dry basis (dscfm)

Mpc molecular weight of total hydrocarbons
10 conversion factor (ppm)
385.3 conversion factor (ft’/lb-mole)
60 conversion factor (min/hr)

' The calculations for volatile organic compounds are performed in a similar manner.

* The calculations for methane and volatile organic compounds are performed in a similar manner using their respective molecular
weights.
Revision 0 7
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Client Reference No: C02608 I
CAE Project No: 7629-2

SOLVAY MINERALS, INC.
GREEN RIVER, WYOMING

SAMPLE CALCULATIONS (CONTINUED)

16. Continuous emissions monitoring for total hydrocarbons (Ib/ton of trona)’
E _ (Elblhr)

b/ tonof trona

E

ton of trona/ hr )

Ib
ton of trona

Where:

Elb/hr

ton of tronashr

Ib/ton of trona

emission rate (Ib/hr)
feed rate (ton of trona/hr)
emission rate (Ib/ton of trona)

17. Total non-methane hydrocarbons (Ib/hr)

Epp /o = (E Ib/hr THC's ) - (Elb/hr methane )
=(559.6) - (439.9)
=119.7 Ib/ hr total non — methane hydrocarbons

Where:

Enr emission rate (Ib/hr-total non-methane hydrocarbons)
b/t THC's emission rate (total hydrocarbons)

E e methane emission rate (methane) '

18. Formaldehyde concentration (ug/dscm)?

(m, )
C 2/dsem =_f‘(3531)
. (Vmsrd )
1.168) ,
iy %ﬁjn
53.46
=7.71E+02 HE
dscm
Where:
C, gdsem concentration (lLg/dscm)
m, net mass of formadehyde collected (ug)
V ad volume of gas sample through the dry gas meter at standard conditions (ft')
35.31 conversion factor (ft'/m*)

' The calculations for methane, aldehydes, ketones and volatile organic compounds are performed in a similar manner.

* The calculations for other aldehydes and ketones are performed in a similar manner.
Revision 0 8
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SOLVAY MINERALS, INC. Client Reference No: C02608
GREEN RIVER, WYOMING CAE Project No: 7629-2

SAMPLE CALCULATIONS (CONTINUED)

19. Formaldehyde concentration (Ib/dscf)’

. _ (m)
e (Viwa J(4.5359E %)
3 (1,168)
(53.46)(4.5359E")
— 4.82E 10
dscf
Where:
Crosaser concentration (Ib/dscf)
m, net mass of formadehyde collected (ug) N .
A volume of gas sample through the dry gas meter at standard conditions (ft))
4.5359E”  conversion factor (j1g/Ib)

20. Formaldehyde emission (Ib/hr)’

ISHo = (C]b/dscf )(Qsm )(60)
= (4.82E - 08)(161, 700)(60)
=0.467 I
hr
Where:
Clovgeet concentration (1b/dsct)
d volumetric flow rate at standard conditions, dry basis (dscfm)
E,u emission rate (Ib/hr)

conversion factor (min/hr)

' The calculations for other aldehydes and ketones are performed in a similar manner.

Revision 0 9

SOLVAY2016_6_001140




SOLVAY MINERALS, INC. Client Reference No: C02608 l
GREEN RIVER, WYOMING CAE Project No: 7629-2

SAMPLE CALCULATIONS (CONTINUED)

21. Formaldehyde concentration (ppmdv)'

385.3)(10°
Cppmd\ = (Clb/dscf) (___l'—_l)w
M CHCO )
385.3)(10°
=(4.82E™ )(———( [10°)
) L 30.03
=0.618 ppmdv
Where:
C].U/,dscf concentration (1b/dscf)

0" conversion factor {(ppm)
385.3 conversion factor (ft’/lb-mole)
Mcuco molecular weight of formaldehyde

brhr emission rate (Ib/hr)

' The calculations for other aldehydes and ketones are performed in a similar manner using the appropriate molecular weight.

Revision O 10
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SOLVAY MINERALS, INC. Client Reference No: C02608
GREEN RIVER, WYOMING CAE Project No: 7629-2

SAMPLE CALCULATIONS (CONTINUED)
METHOD 18 SAMPLE CALCULATIONS
EP 1&2 CALCINER STACK - RUN 1
BUTADIENE (GAS) and HEXANE (LIQUID) - Bag No. 1

22. Volume of air used to dilute calibration standards (L)--tedlar bag preparation of G.C. calibration standards

Vi = (Va)(t)
=(2.07)(20.0)
=414L
Where:
A% volume of air used to dilute calibration standards (L)
v, Rate of dilution air (L/min)
t time used to fill bag (min)

23. Organic standard concentration (ppm)--tedlar bag preparation of gas phase G.C. calibration standards

(Ve )(Ee)
_\e 6
C, - (v ) (10 )
_ (0.03)(1.0) (mé)
(41,400) *
=0.72 ppm
Where:
C, concentration of calibration standard in tedlar bag (ppm)
V, volume of gas phase calibration standard added to tedlar bag (mL)
\'A volume of air used to dilute calibration standards (mL)
F, percent purity of calibration gas added to bag
10° conversion of ratio to ppmwv

24. Percent of calibration standard in stock solution by volume (%)--tedlar bag preparation of liquid phase
G.C. calibration standards

s

(

P =| 100

il

zvn
i=1

N

= & X 100
(0.70+0.80...)
=9.90 %
Where:
P, percent of calibration standard in stock solution by volume (%)
V, volume of liquid phase calibration standard added to 20 ml calibration vial (mL)
Revision 0 11
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SOLVAY MINERALS, INC. Client Reference No: C02608
GREEN RIVER, WYOMING CAE Project No: 7629-2

SAMPLE CALCULATIONS (CONTINUED)

25. Volume of liquid phase calibration standard added to tedlar bag (uL)

V

= (Pv)(si )
= (0.099)(3.0)
=0.297 uL

percent of calibration standard in stock solution by volume (%)
volume of stock solution added to tedlar bag (uL)
volume of liquid phase calibration standard added to tedlar bag (uL)

26. Organic standard concentration (ppm)--tedlar bag preparation of liquid phase G.C. calibration standards

C

S

Revision 0

@)V, (T)
(Mw)(453.6)(V, )(P)
(0.663)(0.297)(529.67)
~ (86.18)(453.6)(41.4)(23.54)

=1.69 ppm

(21.85)(28.3)(1,000)

(21.85)(28.3)(1,000)

concentration of calibration standard in tedlar bag (ppm)
density of liquid phase calibration standard (g/mL)
volume of liquid phase calibration standard added to tedlar bag (uL)
bag temperature (°R)

ideal gas constant (in Hg-ft’/Ibmol-°R)

conversion factor for liters to cubic feet (L/ ft')
conversion factor to ppm

molecular weight (Ib/Ibmol)

conversion factor for grams to pounds (g/1b)

volume of air used to dilute calibration standards (L)
bag pressure (in Hg.)
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SOLVAY MINERALS, INC. Client Reference No: C02608
GREEN RIVER, WYOMING CAE Project No: 7629-2

SAMPLE CALCULATIONS (CONTINUED)

27. Calibration standard G.C. response factor (ppm/units of area)--(hexane G.C. calibration)
- _(©)

(4)
(1.69)
(53022)

=3.19E - 05 ppm/ units of area

Where:
F. calibration standard G.C. response factor (ppm/units of area)
C, concentration of calibration standard in tedlar bag (ppm) o
A average peak area obtained from 4 to 8 injects per tedlar bag (units of area)

Note: The above equation is used to obtain a response factor for each calibration standard from one
calibration bag. To calibrate the G.C., several calibration bags with known concentrations are
used. A calibration curve of concetration vs. area is then developed. A linear regression is
used to determine the concentration from the peak area, as shown below.

28. Concentration of analyte in gas stream per inject (hexane ppmwv)

A-b
Gi = ( )
m
_ (18422 - (-111))
(31700)
=0.585ppmwv
Where:
C, measured concentration of analyte in gas stream per inject (ppmwv)
A peak area (units of area)
b y-intercept from linear regression equation (units of area)
m slope from linear regression equation (units of area/ppmwyv)

29. Concentration of analyte in gas stream per run (ppmwv-hexane)

_([C+Ca+..+C)

C
n
=1.23 ppmwy
Where:
C average run concentration obtained from 4 injects per run (ppmwv)
C, measured concentration of analyte in gas stream per inject (ppmwyv)
n number of injects
Revision () 3
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SOLVAY MINERALS, INC. Client Reference No: C02608
GREEN RIVER, WYOMING CAE Project No: 7629-2

30. Limit of detection

SAMPLE CALCULATIONS (CONTINUED)

(ppmwv-hexane)

LOD = (S, )(toss,(n = 1))

| n { n \: \
!! 1 XX]. _LEXJ +n (to.99,(n—1))
\vl n-— 1 i=] i=]

/L[(l.w +1.69%.) = (1.74 +1.69...)° = 8”(2.998)

V8-1

= 0.06 ppmwyv

Where:
LOD
Sd
to99,(n —1)
Revision 0

limit of detection (ppmwv)

Standard deviation of the results from from processing a calibration standard with
the linear regression equation

Students “T” value, appropiate for a 99% confidence level and a standard deviation
estimate with n-1 degrees of freedom

Obtained from 40 CFR App. B to Part 136 “Defination and Procedure for the
Determination of the Method Detection Limit-Revision 1.117
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SOLVAY MINERALS, INC. Client Reference No: C02608
GREEN RIVER, WYOMING CAE Project No: 7629-2

PARAMETERS B

/

/
(
\

Revision 0
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SOLVAY MINERALS, INC.
CAE Project No: 7629-2
EP 1&2 Calciner Stack

Run No.

Date (1995)
Start Time (approx.)
Stop Time (approx.)

3as Conditions?
G,  Oxygen (dry volume %)
CO, Carbon dioxide (dry volume %)
Bwo Moisture in sample (% by volume)
Qy Volumetric flow rate, standard (dscfm)

Total Hydrocarbons (as propane)
Data Acquisi

C Effluent gas concentration (ppmwv)

Calibration Gases
G  Calibration bias check, initial zero gas
Cyi Calibration bias check, initial upscale gas
G  Calibration bias check, final zero gas
Cn Calibration bias check, final upscale gas
Cma Actual concentration of upscale gas

Calculated Results
Cqas Concentration drift corrected (ppmwv)
Cgqas Concentration moisture corrected (ppmdv)
E Emission rate (Ib/hr)

Methane
Cgas Concentration moisture corrected (ppmdv)
E Emission rate (Ib/hr)

Total Non-Methane Hydrocarbons (as propane)

E Emission rate (Ib/hr)

CEM PARAMETERS
1 2
December 14 December 14
10:00 12:32
11:00 13:32
13.5 13.6
8.4 8.3
25.09 24.88
161,700 166,300
374.7 382.1
0.1 7.3
568.9 5447
7.3 11.7
544.7 552.9
562.8 562.8
3776 388.8
504.0 5817.6
559.6 591.1
1089.1 1063.7
439.9 441.9
119.7 149.2

1 Gas conditions are taken from near simultaneous BIF 0011 formaldehyde test.

Revision 0
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December 14
14:43
15:43

13.6

8.1
24.54
165,400

472.6

11.7
552.9
14.2
565.4
562.8

473.6
627.7
712.9

1116.3
461.2

251.6




SOLVAY MINERALS, INC.
CAE Project No: 7629-2
EP 1&2 Calciner Stack

VOLATILE ORGANICS PARAMETERS

Run No. 1 2 3
Date (1995) December 14 December 14 December 14
Start Time (approx.) 9:53 12:17 14:29
Stop Time (approx.) 11:13 13:35 15:50
Process Conditions!
Feed rate(ton of tronashr) 300 300 300
Gas Conditions2
By, Moisture (% by volume) 25.09 24.88 24.54
Qg Volumetric flow rate, standard {dscfm) 161,700 166,300 165,400
1,1,1-Trichloroethane
C Concentration {ppmwv) 0.55 BDL 1.62
C Concentration (ppmdv) 0.73 BDL 2.15
E Emission rate (Ib/r) 2.47 BDL 7.38
E Emission rate (Ib/ton of trona) 0.0082 BDL 0.0246
1,3 Butadiene
C Concentration (ppmwv) BDL BDL BDL
C Concentration (ppmdv) BDL BDL BDL
E Emission rate (Ib/hr) BDL BOL BDL
E Emission rate (Ib/ton of trona) BDL BDL BDL
2-Butanone
C  Concentration (ppmwv) BDL BDL BDL
C Concentration (ppmdv) BDL BDL 8DL
E Emission rate (Ib/hr) BDL BDL BDL
E Emission rate (Ib/ton of trona) BDL BDL BDL
Acrylonitrile
C Concentration (ppmwv) BDL BDL BDL
C Concentration (ppmdv) BDL BDL BDL
E Emission rate (lb/hr) BDL BDL BDL
E Emission rate (Ib/ton of trona) BDL BDL BDL
Benzene
C Concentration (ppmwv) 2.36 1.97 3.80
C Concentration (ppmdv) 3.15 2.62 5.04
E Emission rate (Ib/hr) 6.20 5.30 10.13
E Emission rate (Ib/ton of trona) 0.0207 0.0177 0.0338
Ethyl Benzene
C Concentration (ppmwyv) 0.02 BDL 0.15
C Concentration (ppmdv) 0.03 BDL 0.20
E Emission rate (tb/hr) 0.07 BDL 0.54
E Emission rate (Ibfton of trona) 0.0002 BDL 0.0018

BDL indicates value was below the detection limit. A value of zero was used for BDL in the average calculation.
1 Process conditions provided by Solvay Minerals, inc,
2 Gas conditions are taken from near simultaneous BIF 0011 formaldehyde test.
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SOLVAY MINERALS, INC.
CAE Project No: 7629-2
EP 1&2 Calciner Stack

Run No.

Date (1995)
Start Time (approx.)
Stop Time (approx.)

Process Conditions!
Feed rate(ton of trona/r)

Gas Conditions?
By, Moisture {% by volume)
Qg Volumetric flow rate, standard (dscfm)

Hexane
C Concentration (ppmwv)
C Concentration (ppmdv}
E Emission rate (Ib/hr)
E Emission rate (Ib/ton of trona)

Methylene Chloride
C Concentration (ppmwv)
C Concentration (ppmdv)
E Emission rate (ib/hr)
E Emission rate (Ib/ton of trona)

Styrene
C Concentration (ppmwv)
C Concentration (ppmdv}
E Emission rate (Ib/hr)
E Emission rate (Ibften of trona)

Toluene
C Concentration (ppmwv)
Cc Concentration (ppmdv)
E Emission rate (Ib/r)
E Emission rate (Ib/ton of trona)

Trichloroethene
C Concentration {ppmwv)
C Concentration (ppmdv)
E Emission rate (Ib/hr)
E Emission rate (Ibfton of trona)

C Concentration (ppmwv)

C Concentration (ppmdv)

E Emission rate (lb/hr)

E Emission rate (Ib/ton of trona)

BDL indicates value was below the detection limit. A value of zero wa

VOLATILE ORGANICS PARAMETERS

1 2
December 14 December 14
9:53 12:17
11:13 13:35
300 300
25.09 24.88
161,700 166,300
1.23 1.15
1.64 1.53
3.56 3.42
0.0118 0.0114
0.3¢ BDL
0.52 BDL
1.11 BOL
0.0037 BDL
0.50 0.45
0.67 0.60
1.75 1.62
0.0058 0.0054
0.80 0.72
1.07 0.96
2.48 2.29
0.0083 0.0076
BDL BDL
BDL BDL
BDL BDL
BDL BDL
0.19 0.19
0.25 0.25
0.68 0.70
0.0023 0.0023

1 Process conditions provided by Solvay Minerals, Inc.
2 Gas conditions are taken from near simultaneous BIF 0011 formaldehyde test.

3

December 14
14:29
15:50

300

24.54
165,400

2.43
3.22
7.15
0.0238

BDL
BDL
BDL
BDL

1.43
1.90
5.08
0.0169

1.35
1.79
4.25
0.0142

0.33
0.44
1.48
0.0049

s used for BDL in the average calculation.

Revision 0

SOLVAY2016_6_001150




SOLVAY MINERALS, INC.
CAE Project No: 7629-2
EP 1&2 Caiciner Stack

Run No.

ALDEHYDE and KETONE PARAMETERS-BIF 0011

Date (1995)
Start Time (approx.)
Stop Time (approx.)

Sampling Conditions

Yq Dry gas meter correction factor
Cp Pitot tube coefficient
Static Pressure (in. H,0)
A, Sample location area (ft2)
Py Barometric Pressure (in. Hg)
D, Nozzle diameter (in.)
0, Oxygen (dry volume %)
CO, Carbon Dioxide (dry volume %)
Vie Liquid collected (ml)
Vmn Volume metered, meter conditions (ft3)
Tm Dry gas meter temperature (°F)
T Stack temperature (°F)
AH Meter box orifice pressure drop (in. H,0)
(C] Total sampling time (min)
Flow Results
Vwsta  Volume of water collected (ft3)
Vst Volume metered, standard (1t3)
P Sample gas pressure, absolute (in. Hg)
P, Vapor pressure, actual (in. Hg)
Buo Moisture in sample (% by volume)
Buws” Saturated moisture (% by volume)
VAP Veiocity Head (vin. H,0)
My MW of sample gas, dry (Ib/lb-mole)
M, MW of sample gas, wet (Ib/ib-mole)
Vg Velocity of sample (ft/sec)
%l Isokinetic sampling (%)
Q. Volumetric flow rate, actual {acfm)
Qgtq Volumetric flow rate, standard (dscfm)

1

09:41
11:28

0.9884
c.84
-0.3
113.10
23.90
0.270
13.5
8.4
380.3
65.80
60
380
1.38
96

17.90
53.46
23.88
23.88
25.09
100.00
0.773
20.88
26.90
63.4
98.0
430,500
161,700

2

December 14 December 14

12:10
13:55

0.9984
0.84
-0.3
113.10
23.90
0.270
13.6
8.3
384.4
68.42
70
374
1.45
96

18.09
54.62
23.88
23.88
24.88
100.00
0.790
29.87
26.92
64.6
97.3
438,300
166,300

SOLVAY2016_6_001151
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December 14

14:22
16:06

0.9984
0.84
-0.3
113.10
23.90
0.270
13.6
8.1
374.4
68.14
72
380
1.42
96

17.62
54.20
23.88
23.88
24.54
100.00
0.785
29.84
26.93
64.4
97.1
436,900
165,400




SOLVAY MINERALS, INC.
CAE Project No: 7629-2
EP 1&2 Calciner Stack

Run No.

ALDEHYDE and KETONE PARAMETERS-BIF 0011

Date {1995)
Stant Time (approx.)
Stop Time (approx.)

Gas Conditions

0, Oxygen (dry volume %)
CO, Carbon Dioxide (dry volume %)
Buo Moisiure in sample (% by volume)
Qqq Volumetric flow rate, standard (dscfm)
Formaldehyde Blank
m, Matier collected {ug) 32
Volume of sample (mi) 950
Blank correction (ug)
Mane:  Matter collectec, net (ug)
Cc Concentration {ib/dscf)
Cc Concertration {tig/dscm)
E Emissior rate (Ib/hr}
c Concentration (ppmdv)
Acetaidehyde Blank
My Matter collected (ug) 18
Voiume of sampie (mi) 950
Blank correction (ug)
Manet  Matter collected, net (ug)
(o] Concentration {Ib/dscf)
C Concentration (ug/dscm)
E Emiss:on rate {:{b/hr)
C Concentration (ppmev)
Propionaldehyde Blank
My Matter collected {ug) BOL
Volume of sampie (mi) 950
B-ank correction (ug)
Manet  Matter collected, net (ug)
Cc Concentration (Ibidscf
o] Concentration (pg/dscm)
E Emission rate (ib/hr)
C Concentration (ppmdv)
Acrolein Blank
m, Matter collected (ug) 250
Volume of sample (ml) 950
Blank correction {ug)
Manet  Matter collected, net (ug)
c Concentration (Ib/dscf)
c Concentration (ug/dscm)
E Emission rate (Ib/hr}
C Concentration (ppmdv}
Acetone Blank
n Matter coltected (ug) 250
Voiume of sampie (mi} 950
Blank correctior: (ug)
Manet  Matter collected, net (ug)!
C Concentration (Ib/dscf)
c Concentraticn (ug/dscm)
E Emission rate (b/hr)
C Concentration (ppmdv)
2-Butanone Blank
mp Matter collected (ug) BOL
Volume of sample (ml} 950
Biank correction (ug)
Myt Matter caltected, net (ug)
c Corcentration (lo/dscf)
o] Concentration (ug/dscm)
E Emission rate (Ib/hr)
Cc Concentration (pamdv)

1 Negative matter weights are assumed to be zero.

2 BOL indicates the sample was below the detection limit.
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December 14

09:41
11:28

135
84
25.09
161,700

1.200
950

32

1,168
4.82E-08
kaa!
0.467
0618

45

950

19

26
1.07E-09
17

0.010
0.009

BDL
250

0.0
BOL
BDL
BOL
BDL
BDL

1.61E-08
258
0.156
0.111

210
950
250

BDL
BDL
BDL
BDL

BDL
950
BDL
BDL
BDL
BEDL
BDL
BDL

2

December 14
12110
13:55

136

83
2428
166,300

150

250

32

118
4.76E-09
76

0.048
0.061

61

950

19

42
1.70E-09
27

0.017
0.015

BDL

0.0
BDL
BEDL
BDL
BDL
BDL

710

250

250

460
1.86E-08
297
0.185
0.128

BOL
950
250
BDL
BDL
BDL
BDOL
BDL

BDL
950
BDL
BDL
BDL
BOL
BOL
BOL

December 14
14:22
16:06

138
8.1
2454
165,400

360

950

32

328
1.33E-08
214
0.132
0.171

160

950

19

141
5.74E-09
92

0.057
0.050

110

950

0.0

110
4.47E-09
7.17E+01
0.044
0.030

2,000
950

250
1,750
7.12E-08
1140
0.706
0.489

BDL
950
250
BDL
BOL
BDOL
BDL
BDL

BOL
950
BDL
BDL
BOL
BDL
BOL
BDL
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SOLVAY MINERALS, INC.
CAE Project No: 7629-2
EP-5 Calciner Stack

Run No.

Date (1995)
Start Time (approx.)
Stop Time (approx.)

Gas Conditions!
G,  Oxygen (dry volume %)
CO, Carbon dioxide (dry volume %)
Buo Moisture in sample (% by volume)
Qg Volumetric flow rate, standard (dscfm)

Total Hydrocarbons (as propane)
Data Acquisit

C Effluent gas concentration (ppmwv)

Calibration bias check, initial zero gas
Calibration bias check, initial upscale gas
Calibration bias check, final zero gas
Caiibration bias check, final upscale gas
Actual concentration of upscale gas

goif"pa(_)‘p o

Caleul I
Coas  Concentration drift corrected (Pppmwv)
Cges Concentration moisture corrected (ppmdv)
E Emission rate (Ib/hr)

Methane

Coes  Concentration moisture corrected (ppmdv)
£ Emission rate {Ib/hr)

Jota -
E Emission rate (lb/hr)

' Gas conditions are taken from near simultaneous BIF 0011 formaldehyde test.

Revision 0

CEM PARAMETERS
1 2 3
December 15 December 15 December 15
08:37 11:00 13:05
09:37 12:00 14:05
8.4 9.0 8.8
14.6 14.2 14.2
35.58 35.98 35.86
50,830 50,130 51,170
216.9 205.5 161.2
3.4 15.3 15.0
559.6 544.3 543.6
153 15.0 11.3
544.3 543.6 544 4
562.8 562.8 562.8
215.2 202.6 156.9
334.1 316.4 2446
116.6 108.9 86.0
236.8 236.2 199.8
301 29.6 25.5
86.6 79.3 60.4
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SOLVAY MINERALS, INC.
CAE Project No: 7629-2
EP-5 Calciner Stack

VOLATILE ORGANICS PARAMETERS

Run Ne. 1 2 3
Date (1995) December 15 December 15 December 15
Start Time (approx.) 8:28 10:49 13:00
Stop Time {approx.) 9:46 12:07 13:22
Process Conditions!
Feed rate(ton of trona/hr) 145 145 145
Gas Conditions?
By, Moisture (% by volume) 35.58 35.98 35.86
Qg Volumetric flow rate, standard (dscfm) 50,830 50,130 51,170

1,1,1-Trichloroethane

C Concentration (ppmwv) 1.10 1.66 1.38
C Concentration (ppmdv) 1.71 2.59 2.15
E Emission rate (Ib/hr) 1.80 2.70 229
E Emission rate (IbAon of trona) 0.0124 0.0186 0.0158
1,3 Butadiene
C  Concentration (ppmwv) BDL BDL BDL
(o} Concentration (ppmdv) BDL BDL BDL
E Emission rate {Ib/hr) BDL BDL BDL
E Emission rate (IbAon of trona) BDL BDL BDL
2-Butanone
C Concsentration (ppmwv) BDL BDL BDL
c Concentration (ppmdv) BDL BDL BDL
E Emission rate (Ib/hr) BDL BDL BDL
E Emission rate (IbAon of trona) BDL BDL BDL
Acrylonitrile
c Concentration (ppmwv) BDL BDL BDL
c Concentration (ppmdv) BDL BOL BDL
E Emission rate (Ib/hr) BDL BDL BDOL
E Emission rate (IbAon of trona) BDL BDL BDL
Benzene
C Concentration (ppmwyv) 5.68 534 415
C Concentration (ppmadyv) 8.82 8.34 6.47
E Emission rate (Ib/r) 545 5.09 4.03
E Emission rate (IbAon of trona) 0.0376 0.0351 0.0278
Ethyl Benzene
C Concentration (ppmwyv) 0.14 0.11 0.08
C Concentration (ppmdv) 0.22 0.17 0.12
E Emission rate (ib/hr) 0.18 0.14 0.11
E Emission rate (IbAon of trona) 0.0013 0.0010 0.0007

BDL indicates value was below the detection limit. A value of zero was used for BDL in the average calculation.
1 Process conditions provided by Solvay Minerals, Inc.
2 Gas conditions are taken from near simultaneous BIF 0011 formaldehyde test.

Revision 0
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SCLVAY MINERALS, INC.
CAE Project No: 7629-2
EP-5 Calciner Stack

VOLATILE ORGANICS PARAMETERS

Run No. 1 2 3
Date {1995) December 15 December 15 December 15
Start Time (approx.) 8:28 10:49 13:00
Stop Time (approx.) 9:46 12:07 13:22
Process Condtions'
Feed rate(ton of tronavhr) 145 145 145

Gas Conditions?

By Moisture (% by volume) 35.58 35.98 35.86

Qg Volumstric flow rate, standard (dscfm) 50,830 50,130 51,170
Hexane

c Concentration (ppmwv) 227 2.19 1.68

o] Concentration (ppmdv) 3.52 3.42 262

E Emission rate (Ib/hr) 240 2.30 1.80

E Emission rate (IbAon of trona) 0.0166 0.0159 0.0124
Methyiene Chioride

c Concentration (ppmwv) 1.18 0.31 BDL

c Concentration (ppmdv) 1.83 0.48 BDL

E Emission rate (Ib/hr) 1.23 0.32 BDL

E Emission rate (IbAon of trona) 0.0085 0.0022 BDL
Styrene

C Concentration (ppmwv) 1.31 1.52 1.13

C Concentration (ppmdv) 2.03 237 1.76

E Emissicn rate (Ib/hr) 1.68 1.3 1.46

E Emission rate (Ibon of trona) 0.0116 0.0133 0.0101
Toluene

C Concentration (ppmwv) 1.85 1.9C 140

C Concentration (ppmdv) 2.87 297 2.18

E Emission rate (ib/hr) 2.09 2.13 1.60

E Emission rate (IbAon of trona) 0.0144 0.0147 0.0111

Trichioroethene

C Concentration (ppmwv) 0.34 0.30 0.10
C Concentration (ppmdv) 0.53 0.47 0.16
E Emission rate (Ib/hr) 0.55 0.48 0.16
E Emission rate (ibAon of trona) 0.0038 0.0033 €.0011
Xylene
C Concentration (ppmwv) 1.26 0.77 0.52
C Concentration {(ppmdv) 1.96 1.20 0.81
E Emission rate (Ib/hr) 1.64 1.00 0.69
E Emission rate (ibon of trona) 0.0113 0.0069 0.0047

BDL indicates value was below the detection limit. A value of zero was used for BDL in the average calculation.
! Process conditions provided by Solvay Minerals, Inc.
2 Gas conditions are taken from near simultaneous BIF 0011 formaldehyde test.

Revision 0
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SOLVAY MINERALS, INC.
CAE Project No: 7629-2
EP-5 Calciner Stack

Run No.

ALDEHYDE and KETONE PARAMETERS-BIF 0011

Date (1995)
Start Time (approx.)
Stop Time (approx.)

Sampiing Conditions

Y4 Dry gas meter correction factor
Co Pitot tube coefficient
Static Pressure (in. H,0)
A Sample location area (ft2)
Py Barometric Pressure (in. Hg)
D, Nozzle diameter (in.)
o) Oxygen (dry volume %)
CO, Carbon Dioxide (dry volume %)
\'A Liquid collected (mi)
Vi, Volume metered, meter conditions (ft3)
Tm Dry gas meter temperature (°F)
Ts Stack temperature (°F)
AH Meter box orifice pressure drop (in. H,0)
e Total sampling time (min)
Flow Results
Vastg  Volume of water collected (ft3)
Vmsd  Volume metered, standard (ft3)
Ps Sample gas pressure, absolute (in. Hg)
R, Vapor pressure, actual (in. Hg)
Bwo Moisture in sample (% by volume)
Bus” Saturated moisture (% by volume)
VAP Velocity Head (vin. H,0)
My MW of sample gas, dry (Ib/Ib-mole)
M MW of sample gas, wet (Ib/lb-mole)
\'A Velocity of sample (ft/sec)
%l Isokinetic sampling (%)
Q, Volumetric flow rate, actual (acfm)
Qg Volumetric flow rate, standard (dscfm)

1

December 15 December 15

08:26
10:11

0.9984
0.84
-0.2
85.90
24.00
0.375
8.4
14.6
514.9
55.04
72
315
0.95
96

24.24
43.88
23.99
23.99
35.58
100.00
0.351
30.67
26.16
28.0
100.7
144,500
50,830

10:47
12:30

0.9984
0.84
-0.2
85.90
24.00
0.375
9.0
14.2
5156.3
55.03

315
0.94
96

24.26
43.16
23.99
23.99
35.98
100.00
0.348
30.63
26.09
27.8
100.5
143,400
50,130

SOLVAY2016_6_001156

December 15
12:57
14:40

0.9984
0.84
-0.2
85.90
24.00
0.375
8.8
14.2
524.2
56.98
87
317
0.96
96

24.67
4412
23.99
23.99
35.86
100.00
0.355
30.62
26.10
284
100.6
146,400
51,170




SOLVAY MINERALS, INC.
CAE Project No: 7629-2
EP-5 Calciner Stack

ALDEHYDE and KETONE PARAMETERS-BIF 0011

Run No.

Date (1995)
Start Time {approx.)
Stop Time {(approx.)

Gas Conditions
0O, Oxygen (dry volume %)
CO, Carbon Dioxide (dry volume %}
Buo Moisture in sample (% by volume)
Qag Volumetric flow rate, standard (dscfm)

Formaldehyde Blank
m, Matter coliected (ug) 32
Volume of sample (ml) 950

Blank correction (ug)
Manet  Matter coliected, net (ug)
Concentration (Ib/dscf)
Cc Concentration (ug/dsem)
E Emission rate (Ib/hr)
C Concentration (ppmdv)

9]

Acetaldehyde Blank
m, Matter collected (4g) 18
Volume of sample {(ml} 950

Blank correction (ug)
Manet  Matter collected, net (ug)?
Concentration (Ib/dscf)
C Coencentration (ug/dscm)
E Emission rate (Ib/hr)
o} Concentraticn (ppmdv)

O

Propionaldehyde Bilank
m, Matter collected (/) BOL
Volume of sample (ml) 950

Blank correction (ug)
Munet  Matter coliected, net (ug)

C Concentration (tb/dscf)
Cc Concentration (ug/dscm)
E Emission rate (lb/hr)
C Concentration (pprndv)
Acrolein Blank
My Matter collected (ug) 250

Volume of sample (m1) 950
Blank cerrection (ug)
Mnrer  Matter collected, net (ug)

C Concentration (Ib/dscf)
C Concentration (pg/dscm)
£ Emission rate (lp/hr)
C Concentration {ppmdv)
Acetone Blank
m, Matter collected (ug) 250

Volume of sample (ml) 950
Blank correction (ug)

Manet  Matter collected, net {ug)

C Concentration (Ib/dscf)

C Concentration (ug/dscm)

E Emission rate (Ib/hr)

c Concentration (ppmadv)

2-Butanone Blank
my, Matter collected (ug) BDL
Volume of sample (mi) 950

Blank correction (ug)
Mnnet  Matter collected, net (vg)

C Concentration (Ib/dscf)
C Concentration (ug/dscm)
E Emissicn rate (Ib/hr)

C Concentration {ppmdv)

1 Negative matter weights are assumed 1o be zero.

Revision 0

December 15

08:26
1¢:11

8.4
14.6
35.58
50,830

130
1,500

51

79
3.99E-08
64

0.012
0.051

26
1,500
30

BOL
BDL
BDL
8DL

BDL
1,500
0.0
BOL
BDL
EDL
BDL
BDL

400
1.500

400
2.01E-08
322
0.061
0.138

170
1,500
395
BDL
BDOL
BDL
B8DL
BDL

BOL
1,500
BDL
BDOL
BDL
BDL
BDL
BDL

2

December 15
10:47
12:30

9.0
142
35.88
50,13C

180
1.5C0

51

109
5.59E-09
90

0.017
0.072

110
1,500

30

80
4.09E-09
65

0.012
0.036

74

1,500
00

74
3.78E-09
61

0.011
0.025

1,800
1,500
395

- 1,405
7.18E-08
1,150
0.216
0.493

BDL
1,500
395
BDL
BDL
BDL
EDL
BDL

BDL
1,500
BDL
BDL
BDL
BDL
BDL
BDL

December 15
12:57
14:40

88
14.2
35.86
51.170

110
1,500

51

59
2.97E-09

0.009
0.038

1,200
1,500

30

1,17¢
5.85E-08
936
0.179
0511

350
1,500
0.0

350
1.75E-08
280
0.054
0.116

2,200
1,500
395
1,805
9.02E-08
1,445
0.277
0.620

BDL
1,500
385
BDL
BDL
BDL
BDL
BDL

BDL
1,500
BOL
BOL
BOL
BDL
B8DL
BDL
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SOLVAY MINERALS, INC. Client Reference No: C02608
GREEN RIVER, WYOMING CAE Project No: 7629-2

CALIBRATION DATA ¢

Revision 0
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Critical Orifice Calibration Data Sheet

CAE Project 65-7629 Full Test Cal. Date : 07/06/95
Client SOLVAY MINERALS Critical Orfice Cal. Date: 10/02/95
Date 12/19/95
METER D-5
Meter Yd 0.9984
Meter AH@ 1.8373 Pbar 25.00
Orifice
Orifice Used ? C-3 0.5580
Elapsed
Run # Volume Time Tmi Tmo Tamb AH Vacuum
294.00 70 65 64
1 297.60 5.0 70 65 64 1.50 16
2 301.19 10.0 70 65 64 1.50 16
3 304.79 15.0 70 65 64 1.50 16
Run # Vmstd Verstd Diff
1 3.02 3.05 -0.95%
2 3.01 3.05 -1.22%
3 3.02 3.05 -0.95%
avg 3.02 3.05 -1.04%
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Critical Orifice Calibration Data Sheet

CAE Project 65-7629 Full Test Cal. Date : 07/06/95
Client SOLVAY MINERALS Critical Orfice Cal. Date: 10/02/95
Date 12/19/95
METER D-5
Meter Yd 0.9984
Meter AH@ 1.8373 Pbar 25.00
Orifice
Orifice Used ? B-2 0.4270
Elapsed
Run # Volume Time Tmi Tmo Tamb AH Vacuum
318.50 71 68 67
1 321.27 5.0 72 68 67 0.84 18
2 324.04 10.0 72 68 67 0.84 18
3 326.82 15.0 73 69 67 0.84 18
Run # Vmstd Verstd Diff
1 2.31 2.33 -0.74%
2 2.31 2.33 -0.78%
3 2.31 2.33 -0.52%
avg 2.31 2.33 -0.68%
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Nozzle Calibration Sheet

Client:_Solvay MEwversrs, Zuyr. Job or Ref No: 7624
- EP
Calibrated by: L. zhel it ’A// Unitg;o 1t /¢
Date:__ 1L ]1Y]a¢ — ’2// S’/‘U" Runs:_/~3
" Nozzle D, | D, | Dy | AD AD,..
Identification (inches) (inches) |- (inches) | (inches) (inches)
£P-12
Aozt v om-5/202 <2 A7 :2.72 000 '27&
Er-y
Z K:.,/,,L 0.37¢ 0.37¢) |0.372y 0.000 |0©,3FY
ez

Ep-L, M~ 00
Fotmmozroe | O-ET0 |0.27F0 |0.2F0 |0.0c06 |0.2%

ol a2 M-S
FORmpLOEHSp (o

©.252 |6.252 |25 |o.00| |O.252

P-5 -5 )
“ FcrL,:‘:::;,,m; 0.37s~ 0.375 0.3 F5 O.coo |0 35

EPs m-oo0t/

ForaAcoeuvaE 037" |53F5 |03 |o.oce P.3F

Dy, Dy, D3 = three nozzle diameter measurements N Dy

AD = maximum difference between any two diameters D
AD £0.004 inches* 2

ADayg = average of Dy, D,, Dy < Dy

* (40 CFR 60, Appendix A, Method 5, Section 5.1)

——
e

CS 006 Nozzle 1163
CNVS/TRG.R1-2/7/04 SOLVEYZE E.Em%ﬁn ?0

i




SAMPLE PROBE CALIBRATION DATA

Probe Type & 1.D. number:

|21

94 - X

e v

AN A

Thinrmav i le=alllieallon i

'r'!‘”l “ .n.-

-.4-\.'”-,.,
F2eof oD el

Fleolerencs Typo:

flotorsnce 1.0, No:

Pyromatar LD, Na: _

<6 Ditlgorencsy

Point Mo. Targot Tepu, | Haferanco 'ﬂ-mq; Indlentod Temgl_Tomnp_Difarence
4 lna-a2 |- i
2 amhlemt-70F
I ha! oll-1GUF
4 balling H20-2127-
n bt Lll-3DO0F

Doco avaembly moel spoclflentionn? YES J NO~p-

Dogroge: £/ C

Gpuoliloation

%Ditloronco 5 1.6

it "Nov tharmocoupla muar ba sagpnaad.

BIERE RSt A
e LA N o

X
LI

=-"-~,----~auommrlo nl\m,'ﬂnllhrmhmw

i A

NG O (Y QL s

13 pltul qgvembly In oood_ropnlr? YES /7 NO I “RO* axplain:

'ln" n"ﬂl
Monguromont
%)= ul=
{31 Pr= D
o [ o~ |
Poe .35 Phe IS
Aw =705 Dt~ 250
Culculutony
I=A ﬂlﬂY - .0 ’D‘?
Vi = A tuing - ol)]}

Speaclilcatlon
<1y
<3

Pa+PBL <A

«0.126*
«0.03125"

Doop ansombly meat npocmcatlona NO

:l Stanudnrsl ot

Maonauromaont

Tube O.0.

Stlle Hale 1.0,
Langth,

Tip to Slatle

Sintle 1o Bond

Apocliication
D)
(D X 0.1)

{0 X D Minlmum)
(0 X D Minfmum)

Doas asgambly meot specliionllone? YES /7 NO

If "YE5™ “3% pltol Cp=0.04: Sid phiot Cpe0.900
e [f NGO wind tunned ontlliration 1o roqeirad.

s

=W T el PoteCallhralof5ss

Molorance Pliot 1LD. Mo

Whinre,

Doos arsembly mool npocificallona? YES

Ralaronce Pltat Cp:

BIDE A:
Trinl No. fiofaronce At I.‘T;Im ar Brahe Gp Cp Dnvintlan
1
?
3
Avaroge Probu Cp-
Slda A"5" =
NOE 5
Trinl No. Nafaronca AR I'ruhg AP Prohe Cp Cp Doviation
1
2
3
Avoraygo Prabm Gpre o
Sida ) "5 -
Spoollloation

Prulio Cp<J(flatoranoe AI> / [Prohe AlY)
Cp DoviattonwProbe Cp - Averags Probe Cp
G Q{3 (H leloronce Cp - Cp Doviation)y2)

7 ND

Avy Cp Stdn A - Avy Cp Sida 13'< 0.01

-

aned

S Sldn A and *SY Sido O £ 0.02

It "NOY pliot must bo reoplacad.

< n~ If “YES™ CpaAvaragae of A and L Slde Cp valuea.

TS

“V'b"\ﬂh‘%im»."\\ﬁ,'qﬁnn;?r "",.';‘,,. R A

wr '_

C N, v.r" v.'.; e o ¥
= A

'_; 4; 4vm~ur

2

v

‘ PNONL Cp w

- &4

Callbrated by:

E/’l

Datas )} é C{S
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“AE INSTRUMENT RENTAL ID:1-708-934-8260 DEC 07’95 16:45 No.012 P.Oﬂl

’.\)\r-

:;,M«:

:

Y Scott Specialty Gases, Inc.

1280 COMBERMERE STREET, TRQY, M\ 48083 (810) 5808-2950 FAX:(810) 589.2134

CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS

Customer Assny Laberatory

C A I INSTRUMENT RENTAL Seott Specialty Gases, Inc Purchaso Order 1 12021-71500
246 WOODWORK LANE 1290 Combermere Scott Project#: 570587
PALATINE, [L. 60067 Troy, M1 48083

ANALYTICAL INFORMATION ' !

‘This certification was performed accerding to EPA Traccability Protocol For Assay and Certilication of Cinseous
Calibration Standards: Procedure G1; Sepiember, 1993,

Cylinder Number : ALMO023813 Certificate Dato:  9/7/94 Expirativn Date:  9/7/97
Cylinder Pressurs + 1 1900 psig Previous Certificate Date :  Nane

ANALYZED CYLINDER

Lomponents Certifisd Concentration Analytical Ungertainty*
Propane 252.4 ppm 1% NIST Directly Traceable

Halance Gas: Nitrogen
+Do not use when cylinder presssure is below 150 prig.

* Analvtics) accuracy is inelusive of usual known error sources which at Jeast includ _precision of the 1

REFERENCE STANDARD

Type Expiration Date Cylinder Number Conrentration

NTRM 2644 10/14/95 AAL18426 973.2 ppin Propane in Nitrogen
INSTRUMENTATION :

Instrument/Model/Serial Last Date Calibraied Analytical Principle

Propanc : Beckman/400/1002059 8/15/94 Flame lonization Detection

ANALYZER READINGS (Z=Zero Gas R=Reference Gas T=Test Cux r=Correlation Cocficient)

Components Firs{ Trind Analysis Second T'rind Analysis Calibration Curve

Prormm: Daia: 97794 Respansa Unlts: pprm co«unlmlonA-Bx-Crzong ch‘
Z1-0.00 RI=B730  T1=2630 £=1.00000 NTRM 2648
R2=67.30  Z2¢DOO T2425.20 Conslants; Ac0 048241000
Z3=p00 Y3=26.20 NSea?. a0 B=10.002000000 =0 0000DODOO
Avg. Cone of Cust. Cyl. 262.4 ppm N=0.000050000 E=0 000000000
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CARE INSTRUMENT RENTAL ID:1-708-934-3260 DEC 07’895 16:44 No.012 P.Q3

2 -

) Scott Specialty Gases, Inc. _

1260 COMBERMERE STREET, TROY, MI 48083 (810) 589-2950 FAX:(810) 589-2134

CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS

Customer Assay Laboratory 12021-71500
€ A E INSTRUMENT RENTAL Scott Specialty Gases, inc Purchase Order : =l
246 WOODWORK 1.ANE 1290 Comhermere Scott Project #: 570587
PALATINE, IL 60067 Troy, M 48083
ANALYTICAL INFORMATION
This certification was performed acv;orde 0 FPA lmcenblllly Protocol For Assay and Certification of Gascous
Calibration Standards; Procedure G1; Septamber, 1993,
Cylinder Number :  ALMO18248 Certificate Date: ~ 9/7/94 Expiration Date:  9/7/97
" Cylinder Pressure + = 1900 psig Previous Certificate Date :  None

 ANALYZED CYLINDER
Components Certified Coneentration Analytical Uncertninty*
Propane 562.8 ppm 1% NIST Directly Traceable

Batanec Gas:  Nifrogen

+Du nol uce when cylinder presssure is below 130 paip
* Analviicsl acouny is inclugive of wsunl  known ervok sourees which af least include_precision ¢ of the mesnrement plocedses

REFERENCE STANDARD

Type Expiration Date Cylinder Number Coneentration

NTRM 2646 10/14/95 AALIB426 973.2 ppm Propanc in Nitrogen
INSTRUMENTATION

Instrumont/Modcl/Serin) # Last Date Calibrated Anslytica! Principle

Propanc : Beckman/d400/1002059 8/15/94 Flame Jonization Detection

ANALYZER READINGS (Z=Zero Gas R=Rclerence Gus T=Text Gas  r=Correlation Coefficient)

Compnnents First Triad Aunalysis Secend Triad Analysis Calibration Curve

Propane Diate; 817/84 Responsa Unhs® my (Zoa.eunnnlmml.onoI..‘x%Dilrt ot
Z120.00 R1=87.30 T1=56.39 ’ 11.00000 NYRM 2646
R2=07T30  Z2:0.00 T2=56 20 Gonstants: A=0.048241000
723:000 1630 RIEGTI0 B10.002000000 €=0.000000000
Avg Cono of Cust Cyl  562.8 ppm 13=0.600000000 £:0 000000000

SOLVAY2016_6_001166
//ﬂzi’ Y.y
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9E INSTRUMENT RENTAL

ID:1-708-934-3260 DEC 07’95 16:44 No.012 P.02l

Scott Specialty Gases, Inc. . i

| (313)580-2050  FAX: (342) 589-2134

1200 COMBERMERE SYREET, TROY, M| 48083

CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS

Customer Assay Laboratory

CAL INSTRUMENTAL RENTAL Scont Specialty Gascs, Inc. Purchase Order 1008471500
246 WOODWORK LANE 1290 Comhemere Scott Project # 559258
PALATINE, IL. 60067-976( Troy, MI 48083

ANALYTICAL INFORMATION

Certificd to exceed the minimum specifications of EPA Protocol 1 Procedure #G1, Section Number 3.0.4

Cyltinder Number  ALMO09204 Cortification Date 12.6-93 Expirntion Date  12-6-96
Cylinder Pressure 1900 psig Previous Certification Datex None

ANALYZED CYLINDER

Components ' Certified Concentration Analyticnl Uncertainty®
Propane 8350 ppm +1% NIST Directly Traceable

Ralasice Gas: Nitrogen

* Analytical umcertainty it Incfusive of usunt knawis cevor sources which af teast Includes refercnce standard ermor & precision of the measurement processes,

REFERENCE STANDARD

Type Expiration Date Cylinder Number Concentration

CRM 2646 12-31-93 AAL-18432 973.2 ppm Propane in Ny
INSTRUMENTATION

Instrument/Model/Sorjal # Last Date Calibraied Analytical Principle
Prop: Reckman/400/1002059 12-6-93 Flame lonization Detector

ANALYZER READINGS (Z=Zero Gas R=Referente Gas  T=Test Cus

r=Correlation Cocfficicnt)

First Triad Analysis

Second Triad Anslysls

Calibration Curve

Components

Propane Date: 12:6-93
721-0.00
R2=%6.40
230,00

Responsa nils: mv

R1-96,40
22-0.00
T3-R2.70

Avg. Cone, of Cust. Cyl. §35.0 ppm

T1=§2.70
12-82.70
R3=96.40

Coneentraticn=A+Bx4 (1 DBt

r={,99000 CRM 2646
Cutrstants: A-1.7421088
B: 1010758 C

D-0 E=(}

Cancentration=A+ Bx+ €324 DX +Ex?

SOLVAY

ConcentrationmA4Rx4 x4 D +Ex?

2016_6_001167
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CARE INSTRUMENT RENTAL ID:1-708-934-8260 DEC 19’85 14:27 No.004 P.O1

I Scott Specialty Gases, Inc.

I tthi pped 1290 COMBERMERE STREET
ams TROY ML AROBS
Fhomey 315-5989-2900 Faxt 333=-589-01504

I CERTIFICATE 0F ANALYSIS

oot b bt WPY o e ) mare e 414D BT pa00s D)

) et e et kb ] R My W n et @ () WAL RS e e [ R S L DR LT

S L s @ s St £ ) PR Sems Seme s Wad it SO St s mom ared W WA AR B e o)

LA B TNBTRUMENT RENTML FROJECT #: 0%-43852
' ElHer @917-7 1500
s WIODWORI LANE ITEM #: OSORET1E 2hL.
patEs 11705792

FALAT INE L 60067
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ANALYTICAL ACCURACGY: +-1%

CYLINDER #s ALMOLAOENES

REQUESTED GAS ANALYSHIE

COMEONENT __CONC_MOLES _AMOLES)
MIE T HEE LS FOT L REen Y
AR EAL B

ACUEHLEND MASTER GAL
ALMVEETT AR ALMOBOLELNE

ARALYTICAL. METHOD S vF-’\f‘I[?F

awocvets (A Jr e o aeeroven By LBl Lo G e

TANALYST SUFERY TS0

PLUMSTEADVILLF, PENNGYLVANIA/ TROY. MICHIGAN / HOUSTON, TEXASCRHIHIALK HOWTHGARE 1
000001168

SOUTH PI AINFIELD, NEW JERSEY /1 REMONT, CALIEORNIA F WAKEFILLD, MASS
RATON ROUGE. | ODIISIANA




Reference Method
Sampling System

Client:  Socuvay  Mrugracs Tue. Job#: F&z9
Plant:  Gorey  Bruce, LuY Operator:  S. /22 Guson’
Unit: ep-,2, €p-s5~ Date: 1z2/14/65 — 12/i5/d¢
Location: Srace . Stacx Data Acquisition: Chart  / @ompute

Run#'s: /-3 , /-3 File Names: caco- caced Rérw pr- Roro

Instrumentation Data for Reference Method:

# 1 , Range Q Iple: NIt Nepo

1| T Tim /¢ SEe G -/, 000 T PPm, %/,

2

3

4

5

6
Reference Method System Performance Checks: RATA: Yes No (circle one)
System Leak Check Passed: ¥ System Response Time: [ ~zy If yes, circle the units the RATA
Calibration Error Check Passed: v/ is based on, and include DS 077 to

describe the facility's CEM system.

Calibration Materials Data:

Comments:

Peopans 2sz.y Atmoz38/5 (YED/ NO l

P2 oA 6.8 Atmeoi5248 YESY NO
Pﬂoi’flﬁi-—f 835-0 ALMOOQZOL/ @/ NO

1
2

3

4 YES/NO
5 YES/NO
6

7

8

9

YES/NO
YES/NO
YES/NO
YES/NO
10 _ YES/NO
11 YES/NO
12 YES/NO
13 YES/NO
14 YES/NO

Schematic of Reference Method System:

Farez

HSC

QLA
- Co yOLTREA-
\)L)/'V‘\
| L

- ————a—
e

I

1

-SOLVAY HEBH=5 P56

DS 076 RM CEM System . — = -
EXCL/TRG.R1-2/4/94 . Clean Air Engineering

|




SOLVAY MINERALS
CAE Job No. 7628-2
12/11/95

Target Compounds
Compound Phase Mol. Wt. Density Source Stock No. Lot No. CAS No.
Methane gas 16.00 na Scott 0801652 08-23069 74-82-8
1,3 Butadiene gas 54.09 na Scott not Available not Available 106-$8-0
Hexane liquid 86.18 0.663 Aldrich 13,938-6 04827DN  110-54-3
Methylene Chloride liquid 84.94 1.326 Aldrich 27,056-3 not Available 75-08-2
1,1,1-Trichloroethane liquid 133.41 1.338 Aldrich 39,546-3 93H5953 71-55-6
Benzene liquid 78.11 0.879 Aldrich 27,070-9 07214MG 71-43-2
Trichloroethylene liquid 131.40 1.465 Aldrich 25,140-2 04925EN 79-01-6
Toluene liquid 92.14 0.866 Aldrich 27,037-7 not Available 108-88-3
Ethylbenzene liquid 106.17 0.867 Aldrich 29,684-8 03634CG 100-41-4
p-Xylene liquid 106.16 0.861 Aldrich 31,719-5 00813LN 106-42-3
m-Xylene liquid 106.16 0.868 Aldrich 18,556-6 06920AG 108-38-3
o-Xylene liquid 106.16 0.880 Aldrich 29,588-4 04337AN 95-47-6
Styrene liquid 104.14 0.906 Aldrich 24,086-9 03701DZ 100-42-5
2-Butanone** liquid 72.10 0.805 Aldrich 11,026-4 13414DG 78-93-3
Acrylonitrile** liquid 53.06 0.806 Aldrich 11,021-3 04701PG  107-13-1

-

A seperate and independent catibration and detection limit determination was required for both the

2-Butanone and the Acrylonitrile. Very poor response and unusual peak shapes prompted this decision.

GC Operating Parameters

Column: 1 GP 5% SP1200 / 1.75% Bentone 34 on 100/120 mesh
Supeicoport. 10 ft length, .125 in diam, stainless steel.

Carrier: 0 grade nitrogen, at 25.0 mi/min
Sample: 5 ml teflon

Inj Temp: 170 C
Det Temp: 200 C

Column Oven:
Initial: 40 C
Time: 2.00 min
Rate: 5.0 C/min
Final: 105 C
Time: 6.00 min

Tot Time: 21.00 min
Reset: 5 min

SOLVAY2016_6_001170




SOLVAY MINERALS
CAE Job No. 7629-2
12/11/95

Stock Solution

The Stock Solution is a mixture of the liquid phase Target Analytes
in a 20ml vial, based on the following liquid volumes.

compound volume % tot by

(ml) volume
Hexane 1.00 9.90%
Methylene Chloride 0.70 6.93%
1,1,1-Trichloroethane 0.80 7.92%
Benzene 0.80 7.92%
Trichloroethylene 0.80 7.92%
Toluene 1.00 9.90%
Ethylbenzene 1.00 9.90%
p-Xylene 1.00 9.90%
m-Xylene 1.00 9.90%
o-Xylene 1.00 9.90%
Styrene 1.00 9.90%

Calibration Bag Standards

Raw Data
The Calibration Bag Standards are mixtures of 0 air, stock
solution, butadiene and methane in tedlar bags based on the following data.

0 Air

bag # flow time stock inj methane butadi T (amb) Pb
(ml/min) (min) (ul) (mi) (ul) (F) {(in Hg)

1 2070 20.00 3 10 30 70 23.54

2 2093 20.00 0.6 5 60 70 23.54

3 2115 20.00 2 15 90 70 23.54

4 2142 19.00 4 2.5 100 70 23.54

5 2155 20.75 6 20 50 70 23.54

SOLVAY2016_6_001171




SOLVAY MINERALS
CAE Job No. 7628-2
12/11/95

bag #1
compound
Methane
Butadiene
Hexane
Methylene Chloride
1,1,1-Trichioroethane
Benzene
Trichioroethylene
Toluene
Ethylbenzene
p-Xylene
m-Xylene
o-Xylene
Styrene

bag #3
compound
Methane
Butadiene
Hexane
Methylene Chloride
1,1,1-Trichloroethane
Benzene
Trichloroethylene
Toluene
Ethylbenzene
p-Xylene
m-Xylene
o-Xylene
Styrene

Calibration Bag Standards

ppmv
242

(@]

— A e A ) e e a ) e

.72
.69
.41
77
.98
.96
.07
.80
.78
.80
.82
.91

ppmv
354

N

—_ A A A A ek ek A A e

.13
10
.57
.15
.29
.28
.35
17
.16
A7
19
.25

Results
bag #5
compound
Methane
Butadiene
Hexane

Methylene Chloride
1,1,1-Trichioroethane
Benzene
Trichloroethylene
Toluene

Ethylbenzene

p-Xylene

m-Xylene

o-Xylene

Styrene

ppmv

447
1.12
3.13
4.45
3.27
3.67
3.63
3.88
3.33
3.30
3.33
3.38
3.54

bag #2
compound
Methane
Butadiene
Hexane
Methylene Chloride
1,1,1-Trichloroethane
Benzene
Trichloroethyiene
Toluene
Ethylbenzene
p-Xylene
m-Xylene
o-Xylene
Styrene

bag #4
compound
Methane
Butadiene
Hexane
Methylene Chioride
1,1,1-Trichloroethane
Benzene
Trichloroethylene
Toluene
Ethylbenzene
p-Xylene
m-Xylene
o-Xylene
Styrene

SOLVAY2016_6_001172

ppmy
119

OO0OO0O0O0O0DO0OO0O0O0OO0 ~

.43
.33
.48
.35
.39
.39
.41
.36
.35
.36
.36

38

ppmy

MDD PPN NN LN

61

.30
.26
.39
.69
.66

81

.44
.42
44
47
.60




SOLVAY MINERALS
CAE Job No. 7629-2

12/11/95

Methane
Butadiene
Hexane
MeClI

TCA
Benzene
TCE
Toluene
EBE
p-Xylene
m-Xylene
o-Xylene
Styrene

area 1
1144123
24494
53392
11738
20515
68447
25285
82684
86325
82985
93660
94279
104885

area 2
1104737
23736
52331
9389
19564
67293
24345
82417
84581
79088
90907
86773
95128

Calibration Summary

area 3
1143890
25133
53473
9893
20012
69197
24999
82851
85579
78778
88770
85961
97196

Bag #1
area 4

1136143
26073
53371
9790
19956
69248
24789
82915
86471
79508
90098
87069
97085

area 5
1139803
24794
52937
11039
19932
68782
24606
82201
84315
78560
92779
86055
90421

area 6
1138316
24912
53485
11109
24695
68296
23613
82129
85569
80286
89163
84882
92305

area 7
1125323
16538
52437
10417
19742
68529
24323
82163
84760
77867
87978
85428
93552

area 8
1135275
24210
52752
8877
19667
68555
24302
81895
84235
77103
86412
83425
87344

area avg
1133451
23736
53022
10282
20510
68543
24533
82407
85229
79272
89971
86734
94740

O

o
. -
['d

—r

EVAY2016_6_001173
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SOLVAY MINERALS
CAE Job No. 7629-2

12/11/95
Calibration Summary
Bag #2

area 1 area 2 area 3 area 4 area avg % rsd

Methane 569647 5564439 567940 566757 567196 0.39
Butadiene 34282 33833 33858 33898 33968 0.62
Hexane 10711 10588 10831 10556 10672 1.18
*** Methylene Chloride 1058 na na
Trichloroethane 3832 3871 3838 3863 3851 0.49
Benzene 14781 14773 14637 14608 14700 0.61
Trichloroethylene 5364 5318 5255 5264 5300 0.96
Toluene 20276 20051 19749 19808 19971 1.21
Ethylbenzene 21716 21955 21884 22281 21959 1.08
p-Xylene 19408 18116 17415 17363 18076 5.27
m-Xylene ** 38218 26201 25298 26363 25954 2.21
o-Xylene ** 26154 21409 22135 22846 22130 3.25
Styrene 19506 21843 21210 21199 20940 479

*n

Denotes area count was not used for cal curve generation.
*** Denotes cal bag was not used for cal curve generation for this compound.

Bag #3

area 1 area 2 area 3 area 4 area avg % rsd
Methane 1936290 1932567 1922806 1927593 1929814 0.30
Butadiene 60642 60032 59993 60377 60261 0.51
Hexane 34659 34443 34266 34416 34446 0.47
Methylene Chloride 6355 6410 5410 5499 5919 9.08
Trichloroethane 13086 12805 12950 12971 12953 0.89
Benzene 44862 44620 44861 44577 44730 0.34
Trichloroethylene 15587 15256 15568 15215 15407 1.28
Toluene 54578 53821 54236 53843 54120 0.67
Ethylbenzene 57467 57262 56370 55909 56752 1.30
p-Xylene 51119 50845 51226 50754 50986 0.44
m-Xylene 61871 61846 62417 61781 61979 0.48
o-Xyiene 60103 59698 60212 59883 59974 0.38
Styrene 59998 59287 58582 58806 59183 1.03

SOLVAY2016_6_001174




SOLVAY MINERALS

CAE Job No. 7629-2

12/11/95

Calibration Summary
Bag #4
area 1 area 2 area 3 area 4 area avg % rsd
Methane 299234 297240 298205 298277 298239 0.27
Butadiene 52673 53426 52662 52590 52838 0.75
Hexane 73866 73804 73608 73859 73784 0.16
Methylene Chloride 25315 **13637 **31520 24321 24818 2.83
Trichloroethane 26763 26724 26690 26796 26743 0.17
Benzene 92742 92897 91967 92973 92645 0.50
Trichloroethylene 33002 33094 32403 33125 32906 1.03
Toluene 111302 111901 110675 111703 111395 0.4S
Ethylbenzene 115934 116236 115268 116344 115946 0.42
p-Xylene 109083 109492 107956 109611 109036 0.69
m-Xylene 123611 122942 121606 123351 122878 0.73
o-Xyiene 121054 119266 118102 120166 119647 1.06
Styrene 124883 124861 122166 123464 123844 1.05
Bag #5
area 1 area 2 area 3 area 4 area avg % rsd

Methane 2272115 2299261 2300485 2301279 2293288 0.62
Butadiene 40897 41922 41951 42870 41910 1.92
Hexane 97778 98875 99438 99472 98891 0.80
Methylene Chioride 28535 25098 23203 18388 23806 17.78
Trichloroethane 35550 35913 36075 37754 36323 2.70
Benzene 122142 123844 124773 125434 124048 1.15
Trichloroethylene 43352 44084 44626 47578 44810 413
Tofuene 146859 149168 150488 150792 149327 1.20
Ethyibenzene 151790 154785 156609 156628 154953 1.47
p-Xylene 143413 146502 148689 148550 146788 1.68
m-Xylene 159032 162079 164153 163973 162309 1.46
o-Xylene 153969 157341 159222 159518 157513 1.62
Styrene 162938 166376 168847 167312 166368 1.50

SOLVAY2016_6_001175




SOLVAY MINERALS
CAE Job No. 7629-2

12/11/95

Response factors are the

Methane
Butadiene
Hexane

Methyiene Chioride
Trichioroethane

Benzene

Trichloroethylene

Toluene

Ethylbenzene

p-Xylene
m-Xylene
o-Xylene
Styrene

Calibration Summary

Response Factors

concentration of a given bag divided by the average area.

bag #1
2.131E-04
3.053E-05
3.193E-05
2.339E-04
8.609E-05
2.891E-05
8.002E-05
2.510E-05
2.109E-05
2.252E-05
2.000E-05
2.103E-05
2.021E-05

bag #2
2.106E-04
4.219E-05
3.138E-05

na
9.069E-05
2.6686E-05
7.325E-05
2.049E-05
1.619E-05
1.953E-05
1.871E-05
1.630E-05
1.808E-05

bag #3
1.837E-04
3.529E-05
3.206